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STREET 7 RAILM WAY OPERATION. 

It will be remembered by those who 
were concerned with electric railroading 
in its early days that at that time the 
principal element for discussion was the 
power cost. To-day it may be said that 
power cost is comparatively an insignifi- 
cant item and that the largest factor in 
the expense of electric street railway 
operation is what may justly be called 
the transportation labor cost. 

By this term is meant the labor 
cost for the actual moving of the cars 
themselves over the tracks, as distin- 
guished from the cost of labor em- 
ployed at the car barns, power houses, 


termini, stations, etc. The immediate 


corollary of this fact is that a high over- 
all speed is distinctly economical for the 
reason that it permits the greatest mile- 
age to be made with the least transporta- 
tion labor cost, and also with the least 


quantity of rolling stock and without un- 
duly increasing the power cost. It is 
strange that only in a few of the best 
managed and most carefully supervised 
street railway systems is it possible to 
know accurately the division of expense 
of operation into its various departments. 
A case in point is furnished by the Third 
Avenue Railroad, of New York city, whose 
recent financial troubles brought out the 
fact that nobody knew anything about the 
way the money was spent and that it 
was impossible even for expert account- 
ants to find out from the records that had 
been kept what proportion of the total 
went to each of the various departments 
of expenditure. 

The most intelligent supervision of 
street and electric railway properties is 
certainly that which most carefully item- 
izes and analyzes expenditures along the 
various lines of motive power, transpor- 
tation, wages, depreciation, interest, re- 
pairs, etc. To save on the coal-pile and 
to waste money on the operating crews 
by reason of inefficient planning of their 
duties, is foolish. The schedule is often 
arranged without consideration of the 
vital importance of the part it plays in 
operating efficiency, or is far too fre- 
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cai neglected. The ideal alla 
whether its motive power be steam, elec- 
tricity or whatever, is that in which the 
cars go at high speed over their prescribed 
courses without requiring supervision of 
any sort. This, of course, is clearly im- 
possible in practice, as men to operate the 
cars are required and must be paid 
wages. Hence, the highest economy is 
found in reducing the number of these 
men, or rather the number of cars upon 
which they work, to the minimum, and 
this again is found in increasing speed 
and arranging the schedule. 








Our esteemed British. namesake takes 
some umbrage at our remarks about the 


opportunity for American exports made 


by Britain’s “little war.” Apropos of the 


situation these editorial remarks of the 
London Practical Engineer are not with- 
out interest: 


“It is said that the calling out of the 
army reserves has caused numerous va- 
cancies in the labor market. Some thou- 
sands of men have quitted workshops, 
mines, mills and quarries, to go to the 
fire line, or rather to the death-spatter, in 
South Africa and this in itself, if a scat- 
tered loss in the ranks of industry, has 
had the effect of making advertisements 
go a-begging. It is probable that in a 
heavy percentage of instances the change 
has been made from a pay roll to a death 
roll. Places, of course, will be filled, 
but the man that is missing can never be 
recalled. A few thousands of such repre- 
sents a dead loss to industry. It takes 
years to make a man, but a Mauser bullet 
can make him a free lunch for buzzards 
at the pulling of a trigger.” 








The article on “Copper from the Ore 
to the Wire Bar,” by Albert R. Ledoux, 
which appears on another page of this is- 
sue, is one of the most interesting and 
comprehensive statements that has been 
published about this important industry. 
It is full of facts that are well worth filing 
for reference and should be read by all 
electricians. As a class electrical people 
know very little about the production of 
copper, which is in many ways the most 
important of their raw materials. The 
interesting information contained in Mr. 
Ledoux’s paper will, on this account, be 
new to most of them. 





LIQUID AIR COMPANIES. 

In the columns of the daily press, and 
especially in the Sunday newspapers, ap- 
pear the advertisements of numerous con- 
cerns exploiting liquid air as a motive 
power and as a refrigerant. It is gen- 
erally claimed in them that this fluid 
possesses such miraculous powers that it 
will be used in the course of a few years, 
or even months, as a source of prime mot- 
ive power for all purposes, and that ice, 
except in the Winter time, when it forms 
naturally and descends as snow, will no 
The 


majority of these companies are capital- 


longer be known in civilized lands. 


ized for enormous sums and offer for sale 
The fact that the ad- 
vertisements continue to appear, and that 


stocks at low prices. 


at the usual rates charged they represent a 
considerable expenditure, shows that there 
must be some influx of money into these 
concerns, doubtless through the sale of 
their stocks. 

The remarkable similarity between the 
scheme for extracting gold from sea-water 
and the scheme for extracting money 
from the credulous by means of liquid air 
has already been pointed out in these col- 
umns. The wonder is that people are so 
gullible and that these concerns can flour- 
ish within the shadow of the Grand Jury, 
and in the face of definite and well-known 
physical facts. It has been calculated by 
a competent authority that liquid air has 
only a little more than 50 per cent excess 
of refrigerating power over an equal 
weight of ice. This, of itself, seeing that 
its manufacture entails the expenditure 
of much power and necessarily a consider- 
able cost, is sufficient to rule it out as a 
refrigerant, except in cases where for one 
reason or another extreme low tempera- 
ture is desired. The statements often re- 
peated that through its agency power can 
be generated from nothing, and that one 
gallon of it, run through a proper appara- 
tus, will produce two gallons, the atmos- 
phere supplying the energy necessary for 
It is 
strongly reminiscent of the late lamented 


the process, is mere moonshine. 


Professor Keeley’s multiple-sympathetic 
In fact it is 
really worse to delude the public with half 
truths than to swindle it outright with a 
full-fledged lie. 


etheric vibration engine. 


Liquid air is a most 
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remarkable product and one that is cer- 
tainly destined to have its uses, though it 
is difficult at this time to say precisely 
what they will be. It has been shown con- 
clusively and finally that it has no use- 
fulness as a source of motive power, and 
that it is valueless as a refrigerant for 
general purposes. Its use as an explosive 
has met with little success, and it is prob- 
able that its agency as a means for making 
oxygen is the most promising direction 
Meanwhile the 


great corporations with enormous capi- 


for its immediate use. 


talization are not selling liquid air—they 


are selling stock. 








THE PLIERS HABIT. 

When the young electrician leaves school 
and first makes his acquaintance with 
good, hard, manual labor—and all who 
amount to much afterward have to make 


‘this rough and ready friendship—his first 


purchase invariably is a pair of eight-inch, 
Stubs’, side-cutting pliers, which he wears, 
generally in a new belt, as the outward and 
visible sign of his calling. There is no 
more useful and generally valuable tool 
extant than a good pair of pliers. It can 
be used for more purposes than any other 
single instrument whatever, saving only 
the hairpin in the hands of its proper 
wearers. As time progresses and the 
young electrician graduates from the 
ranks he replaces his eight-inch pliers 
with a rather elaborate six-inch pair, gen- 
erally with beautifully insulated handles. 
He 
carries them there in most cases until 
By this 
time the pliers habit is firmly established. 


These he carries in his hip pocket. 
they wear holes in his clothes. 


The young man finds himself almost un- 
able to dress in the morning without the 
convenient implement, and, while he rarely 
has much use for its legitimate functions, 
it comes in handy for a variety of uses 
With 
growing importance, a better job and 


far too long to catalogue here. 


better clothes, the electrician generally de- 
scends to the level of a beautifully nick- 
eled or silver-plated pair of four-inch 
pliers, which he carries in any handy pock- 
et and never uses; but he is not happy 
without them. It takes many years to 
overcome the habit of carrying this tool, 
and it would be a safe wager that the 
membership of the American Institute of 
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Electrical Engineers or the National 
Electric Light Association contains still 
a large percentage of those who have not 
been weaned from the habit of carrying, 
and occasionally using, the faithful in- 
strument. 








There is a growing need for a really 
good and modern technological diction- 
ary, which will give the English, French, 
German, Italian and Spanish equivalents 
of the many words which are used in the 
electrical and allied arts and are not found 
in any but the largest and most ponderous 
dictionaries of ordinary reference. It 
seems that the necessity for such a book 
is so great that it would pay some person 
well equipped in linguistics to produce 
the work, and that quickly. M. Hospi- 
talier, the prominent French electrician 
and editor, is now engaged upon a small 
work of this character, embracing the 
French, German and English languages, 
but this will not be sufficiently compre- 
hensive to meet the need that exists. The 
difficulty with the average dictionary in 
the hands of the average user who under- 
stands something of the languages com- 
prehended by it is that it contains all the 
words that he knows and very few that 
he does not know. 








On another page in this issue appears a 
short review of the fifteenth annual re- 
port of the Massachusetts Gas and Electric 


Light Commissioners. Perhaps the most 


interesting feature of the report is the 
analysis of fatal accidents due to gas and 


electricity. In these columns, some time 


ago, it was suggested that gas is responsi- 
ble for a large number of the mysterious 
fires which are so often ascribed to “elec- 
tric wires.” It has become fashionable 
for insurance people and firemen whenever 
they are puzzled by a fire of mysterious 
origin to turn at once to electric wires as 
the cause. In no part of the United 
States is electrical distribution more gen- 
eral than in the district covered by the 
Massachusetts commissioners, yet the fa- 
talities due to gas are shown by them to 
be several times as numerous as those due 
to electricity. Nobody has yet been pois- 
oned by the electric current, while gas 
counts its victims almost daily. The dis- 
tribution and installation of electric wires 
are under the most rigid supervision, while 
the far more dangerous gas-pipe is left 
to the plumber. 
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A WORKING FORM OF WEHNELT 
INTERRUPTER. 





BY WESTON A. PRICE. 





An interrupter for use either in experi- 
mental work or in connection with an in- 
duction coil for radiography, where. dif- 
ferent tubes and conditions are used, must 
have a wide range of variations, and, be- 
sides, should be durable. 

With the Wehnelt electrolytic inter- 
rupter, having the platinum point fused 
into the glass, this is impossible. Two 
adjustments are very desirable; first, 
movement of the platinum tip, to vary the 
amount of surface exposed, and second, 
to vary the distance between the poles. 
This latter is only important where the 
interrupter is made the controller by using 
a solution of sulphuric acid of such low 
specific gravity as to cut down the voltage 
to that required to work the interrupter. 
This latter method is more convenient 
when using the 110-volt current, than 
using external resistance and quite as sat- 
isfactory. The universal difficulty has 
been to prevent the tubes supporting and 
insulating the tips from being broken by 
the heated platinum expanding the glass 
into which it was fused, or, when hard 
rubber was used, to prevent the action of 
the heat and acid, which broke it down 
rapidly. This has been a great drawback 
to the Wehnelt interrupter. 

After considerable experimentation the 
design here illustrated has been devised and 
seems to embody all the desired features 
and at the same time is practically inde- 
structible. The jar consists of a five inch 
by seven inch gravity battery glass jar 
with a hard rubber cover. To this is fast- 
ened a lead strap three inches wide, which 
passes down one side and across the bot- 
tom, having a binding post on top. Two 
three-quarter-inch holes in the cover are 
fitted with perforated rubber stoppers 
through which pass ordinary clay pipe- 
stems about six inches in length. Inside 
each is placed a piece of brass wire with a 
platinum tip, about one inch long,soldered 
to it with hard solder. One tip is No. 16 
gauge, and the other No. 20. Of course 
the platinum wire may extend the full 
length instead of using the brass wire and 
this construction has its advantages. 
This brass wire extending beyond the 
pipe-stem has a piece of flexible lamp cord 
connecting it to a binding post. A small 
funnel completes the interrupter. The 
platinum tips are adjustable with great 
convenience through the pipe-stems and 
the whole is adjustable through the rubber 
corks. To operate without a rheostat 
place in series, connecting the positive to 
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the lead pole and negative to one of the 
tips, having filled the jar nearly full of 
water. Then add sulphuric acid until 
the resistance is reduced to suit the cur- 
rent you are using. Even the 220-volt 
circuit works well in this way. The ob- 
ject of the two sizes of pipes is to get 
variation of amperage through primary 
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A Worktno Form or WEHNELT 
INTERRUPTER 


and rapidity of interruption. The in- 
terrupter is improved for long continuous 
use by using a lead pipe instead of a plate 
for the cathode and through it passing a 
stream of cold water to keep the cell cool. 
A few turns of wire on a bolt used in series 
to offer a little inductance, very materially 
assists the working of the interrupter 
when used on direct current. This is not 
necessary, however, when used on the al- 
ternating current. 





An INTERESTING Nigur PHOTOGRAPH. 


Those who have worked with the ordin- 
ary form will best appreciate the advan- 
tages of this design. 

elcid 

A telephone line has recently been ex- 
tended up the Congo River, in Africa, 
trom Boma, the capital of the Free State, 
to the mouth of the Kwa River, a distance 
of about 450 miles. 
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The Oldest Copper [lines. 

The copper mines of Sinai, on the 
northwest of Arabia, were worked thou- 
sands of years before the Christian era. 
It is stated in Comptes Rendus that those 
copper mines are the most ancient of 
which history makes mention. Accord- 
ing to authentic documents they were 
worked from about 5,000 years B. C. un- 
til about 1,300 or 1,200 B. C. Their 
possession had been the object of several 
wars, but they had been abandoned for 
3,000 years on account of the poverty of 
he ores. It was from these mines that 
was obtained the sceptre of Pepi I, a king 
of the Sixth Dynasty. This sceptre made 
of pure copper, is preserved in the British 
Museum. The adits still exist, as well as 
he ruins of the furnaces, the crucibles, 
the huts of the miners, and some frag- 
ments of their tools. In some of the 
specimens obtained there occur three ores 
—turquoise, copper-hydrosilicateand sand- 
stones impregnated with copper. Among 
the debris have been found slags and cin- 
ders, but there is no evidence of the use 
of fluxes. Some of the fragments of 
tools contain arsenic, which was used by 
the Greek and Egyptian alchemists for 


hardening copper. 


An Interesting Night Photograph. 





An excellent example of night photog- 
raphy under unusual conditions is depicted 
in the illustration presented herewith. The 
photograph was made by Mr. J. Franklin 
Myers, of Fern Rock, Philadelphia, dur- 
ing a thunder and lightning storm, ac- 
companied by heavy rain, on September 
8, 1899. The picture was made at 11.30 
p. M., and the film was exposed 15 min- 
utes. The view is down Broad street, 
in Philadelphia, looking toward the City 
Hall and showing the “Avenue of Fame” 
erected for the G. A. R. encampment. 
An unusual feature of the photograph is 
the fact that just over the statue of Wil- 
liam Penn, which surmounts the City 
Hali, a streak of lightning may be seen. 
Mr. Myers is unable to give any details of 
the thunder storm except that there was 
one heavy flash of lightning and a num- 
ber of smaller flashes following, the whole 
display lasting about 20 minutes. 
~~ 

The Transactions of the Pacific Coast 
Electric Transmission Association, cover- 
ing the third annual meeting of that body, 
at San Francisco, Cal., has just been 
issued. Its typography and appearance 
are highly creditable. The contents of the 
volume are the six papers which were read 
at the convention, with their discussions 
in full. 











NOTES ON LIGHT. 


BY WILLIAM ROLLINS. 


NOTE LXXXVII—ON THE FATE OF GAS IN 
X-LIGHT TUBES. 


When an X-light tube has been run a 
long time the walls are dark with various 
colors, alluded to in previous notes. 
Through the courtesy of the firms who 
have made my tubes, I was able to collect 
considerable amounts of this glass from 
old tubes. Part of the color could be 
removed by chemical means, analysis 
showing it was due to deposits of metals, 
varying with the nature of the terminals. 
Where glass wrapping had been used, 
that had broken and discolored, lead was 
also present. After treating the glass 
with aqua regia, to remove the metals, 
there remained a purple color not affected 
by chemicals. This resembled that in 
some of the south windows in a few of 
the old houses on Beacon street, in Boston. 
When these purple fragments were heated 
the color disappeared, the glass being re- 
stored to its natural color; hydrogen ap- 
pearing in the apparatus, as shown by its 
spectrum. It was, therefore, plain that 
the gas was not simply occluded, but had 
chemically combined with the glass under 
electric stress, affecting the manganese. 
This and the other causes previously men- 
tioned would appear to render it possible 
to postpone accepting the Tesla theory 
that streams of material particles are sent 
out through the glass walls of the tube, 
thus raising the vacuum; though there is 
nothing impossible in this. 

NOTE LXXXVIII—ON HEATING X-LIGHT 
TUBES HAVING HIGH RESISTANCE. 

In the first two months of X-light the 
resistance of tubes was lowered by heating 
thebulbs. This was abandoned, because after 
a time it became inoperative. Experi- 
ence extending over several years has, 
however, shown me that what is required 
is simply more heat. One reason for this 
was shown in Note lxxxvii. The heat 
liberated gas in chemical combination 
with the glass with which it had united 
under electric stress. A convenient heater 
can be quickly made from the oven of a 
gas stove, the centres of the iron ends be- 
ing replaced by asbestos, through which 
go the terminal wires to the tube. A 
glass door and a thermometer are con- 
venient. There should be a small hole 
opposite the anode to enable the effect of 
the heat to be observed. With my inter- 
molecular regulator described in previous 
notes, any degree of heat the glass will 
bear can be used, but with my chemical 
regulators of oxygen or hydrogen, the end 
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bearing the regulator must be outside the 
oven or the heat will liberate the gas from 
them. 


NOTE LXXXIX—THE RESISTANCE OF A 
TUBE IS NOT AN INDICATION OF THE 
DEGREE OF THE VACUUM. 


The terms “hard and soft” or “high 
and low” vacuum should not be applied 
to X-light tubes. The “resistance” is a 
better term. I have shown in previous 
notes that this varies with the nature of 
the gas, the kind of terminals, and the 
form of the tube. Nor is the wave length 
of the light necessarily dependent upon 
the degree of the vacuum. A tube hav- 
ing much water vapor, for example, may 
with a high vacuum show the same kind 
of light in less degree than a low vacuum 
with pure hydrogen. In fact it is possi- 
ble to have a tube on the pump show bril- 
liant light of any desired quality, and in 
a short time entirely change all the ap- 
pearances by changing the gas; yet the 
pump gauge can be made to show the same 
degree of vacuum. The experiment of 
the mercury cathode described in Note 
lxxxv should be considered in this connec- 
tion. 

NOTE XC—TREATING THE ELECTROLYTIC 
REGULATOR AS A STOREHOUSE OF HY- 
DROGEN. 


Instead of placing the palladium tube 
in water, we may, after the palladium has 
become charged by the first treatment, use 
heat to liberate the stored ‘gas in the met- 
al. A simple way to do this is to make a 
little heater of a coil of platinum wire to 
slip over the regulator tube shown in Fig. 
68, Note lxxx. Care should be used not to 
have too much heat, as a low temperature 
only is required. 

NOTE XCI—THE PHOSPHORESCENCE OF 
THE GLASS OF X-LIGHT TUBES. 

Observers have said that the phosphor- 
escence of the glass was not connected 
with the production of X-light, which 
might be brilliant when there was no 
phosphorescence. For practical pur- 
poses tube makers may be sure, however, 
that a tube made of any of the ordinary 
kinds of glass should not be taken from 
the pump unless it glows with a brilliant, 
white light after the current has been cut 
off; for this brilliant phosphorescence is 
always present in a fine tube, and if it is 
absent the tube will not give satisfaction. 


NOTE XCII—THE RADIANT AREA PLUME. 


Make a tube like the one shown in 
Fig. 64, Note lxxx, with these dimen- 
sions: Radius of cathode curve, 35.5 
millimetres; diameter of cathode, 35.5 
millimetres; distance of the target, 
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71 millimetres; diameter of the tar- 
get, 28 millimetres; angle, 56 degrees. 
Exhaust to a good X-light vacuum. Ex- 
cite it on a powerful static machine such 
as has been described in these notes. 
Lower the vacuum temporarily by heat, 
until the anode glow covers the face of 
the target. Adjust the spark-gaps in ser- 
ies, until a pale blue plume starts from the 
radiant area on the target where the cath- 
ode stream strikes it (Note xxviii). This 
will curve forward toward the cathode, 
striking the glass at the point marked 
corona in Fig. 51, Note xlix. 

Turn the face of the target toward the 
observer. Mount a powerful magnet to 
rotate in a vertical or horizontal plane, 
and to slide in a horizontal one. Place it, 
with its long axis in a horizontal plane, 
at right angles with the tube, in the same 
horizontal plane as the target. Turn it 
to bring austral magnetism nearest the 
target. Slide the magnet toward the tar- 
get. The radiant area plume will be re- 
pelled, moving clockwise on the face of 
the target. Withdraw the magnet. Turn 
it until boreal magnetism is nearest the 
target. Approach the magnet to the 
target. The radiant area plume will 
again be repelled, turning contra-clock- 
wise on the face of the target. 

Rotate the magnet through a vertical 
plane. The radiant area plume will con- 
tinue to revolve on the face of the target 
as long as the magnet is in motion. Al- 
low the tube to cool. As the resistance 
rises the plume straightens and strikes the 
glass wall of the tube at a point nearer 
the target. The plume is curved because 
some of the particles of which it is com- 
posed are attracted by the cathode. It 
straightens as the resistance rises because 
these particles under these conditions, 
moving with a higher velocity, are less 
subject to outside attractions. Where it 
strikes the glass it spreads like the top of 
a waterspout. I shall discuss this in con- 
nection with the appearances mentioned 
in Note lxix if the photographs can be 
made of sufficient intensity to reproduce. 


NOTE XCIII—THE FAN 
STREAM. 


OF THE VARLEY 


Use the tube mentioned in Note xcii, 
adjusting the temperature until the Var- 
ley stream appears as a pale blue cone, 
with its apex on the target. Place the 
magnet mentioned in Note xcii in the same 
horizontal plane as the target, which is to 
face the observer. Have the magnet so 
near that it displaces the apex of the Var- 
ley stream until it stands clear of the tar- 
get. Have the magnet turn in a vertical 
plane and revolve it. As it turns the 
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Varley stream also turns. Place the mag- 
net with austral magnetism to the observ- 
er’s right. The fan is then on the’ oppo- 
site wall of the tube and spread through a 
vertical plane. When boreal magnetism 
is to the right, then the fan is on the wall 
nearest the magnet and spread in a hori- 
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fluorescent screen and fogs a photographic 
plate, though it be in a non-radiable case, 
open only on the side opposite to the tube. 
Therefore, in using this light for medical 
diagnosis, the tube should be placed in a 
non-radiable box, out of which no light 
can escape except the smallest cone of rays 














Fie. 73.—‘‘ Notes on Licnt”—A StmpLE Form or TuBE-HOLDER. 


zontal plane. As the magnet rotates, the 
fan spreads in intermediate planes as it 
revolves about the tube. The fan is eas- 
ily seen, not only on account of its color, 
but because of the brilliant green figure it 
makes where the particles strike the glass. 
NOTE XCIV—NON-RADIABLE CASES FOR 
X-LIGHT TUBES. 

An X-light tube fills a room with a 

bright light which blurs the image on the 





which will cover the area to be examined. 
A simple experiment is to use a tube pow- 
erful enough to obliterate all details in 
the chest. By enclosing the tube, the 
heart, lungs and ribs appear plainly, with- 
out in any way altering the nature or in- 
tensity of the light. There is, however, 
another way in which injurious diffusion 
shows itself in looking through the deeper 
parts of the body even with an enclosed 
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tube. To illustrate this, hold a piece of 
glass two centimetres thick between the 
hand and the tube. The image of the 
hand appears on the fluoroscope, but de- 
tail is lost. Nevertheless this diffusion is 
also made less by the procedure recom- 
mended. 

A simple tube-holder is shown in 
Fig. 73. The tube box (E) of wood is 
coated on the inside with white lead one 
millimetre or more thick. As lead oxide 
ground in japan dries in an hour, the 
requisite thickness can be obtained in a 
day. The revolving diaphragm block, also 
of wood, is recessed at the back and lined 


in the same way. The tube box moves on 
the hollow standard (A) on ball-bearings. 
Inside the standard there ‘is a weight, 
which, balancing the box and its contents, 
enables the tube to be quickly moved into 
position above, below, or at the side of a 
standing, sitting or reclining patient. The 
tube box is movable through a vertical arc 
about the pivot R. H is a sliding frame 
for the grounding screen Q. M is a water 
can for the cooling water for the hollow 
target tube shown in Note i, December 1, 
1897. By means of the support N and 
clamp O, the can may be placed at any 
desired level. The distance of the tube 
from the standard A is regulated by the 
sliding rod moving in the socket K. 

I am constantly seeing photographs 
which might have been better if such an 
arrangement had been used, and a non- 
radiable covering placed about the patient 
open only to allow the necessary cone of 
rays to pass. Without such appliances it 
is impossible to obtain the best results in 
photographing the deeper portions of the 


body. 





<nnieaaiilial 
PERSONAL. 

Mr. Timothy W. Sprague, consulting 
engineer with Charles Henry Davis, has 
returned to Boston after a three weeks’ 
mining trip to Arizona and California. 

Mr. W. J. Clark, foreign manager for 
the General Electric Company, after 
spending a few weeks in New York city, 
sailed for England on Tuesday of this 
week. 

Mr. Alexander H. Patterson, of the 
Phenix Glass Company, New York, re- 
turned on Saturday last from quite an ex- 
tended tour in Mexico and the southwest. 
Mr. Patterson reports a growing interest 
in themanufactured product of the United 
States, and believes that a very large ex- 
port business may be expected. 


Mr. Charles Blizard, who for some years 
has been the manager of the Electric 
Storage Battery Company’s New York 
office, has been promoted to be manager 
of the company’s entire sales department, 
with headquarters at Philadelphia. The 
ELEcTRICAL REVIEW congratulates Mr. 
Blizard on his deserved advancement. 
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COPPER FROM THE ORE TO THE 
WIRE BAR.* 


BY ALBERT R. LEDOUX. 


Electrical engineers are familiar with 
copper in its finished form, but not all of 
them know where it comes from nor what 
are the various steps through which it 
passes before it gets into their hands. The 
production of copper on a commercial 
scale in the United States dates from 
1845, although temporary mining of ores 
and smelting had been tried at intervals 
for 100 years previous to that date. The 
production of copper in America from 
1845 to 1890 amounted in round num- 
bers to 1,000,000 tons. Prior to 1880, 
Lake Superior produced nearly the whole 
quantity, but from 1880 to 1890 Mon- 
tana and Arizona began to compete with 
the Lake region, and the figures for that 
decade are: Lake Superior, 45 per cent; 
Montana, 36 per cent; Arizona, 15 per 
cent ; elsewhere, 4 per cent. 

In 1890 Montana passed its rival, the 
figures for that year being: Lake Super- 
ior, 38 per cent; Montana, 43 per cent. 

The following table shows the increase 
in production in the last five years. It is 
stated in pounds and in round numbers. 


Lake Production. 

1895. 1896. 1897. 1898. 1899. 
129,000,000 143,000,000 145,000,000 158,000,000 155,000,0C0 
Montana. 

1895. 1896. 1897. 1898. 1*99. 
190,000,000 232,000,000 237,000,000 216,000,000 239,000,C00 
Arizona. 


1895. 1896. 1897, 1898. 1699. 
47,00),000 72,000,000 81,000,000 111,000,000 122,0¢0,0¢0 

In 1899 the production of the world in- 
creased 50,000 tons and the consumption 
nearly as much. 

Copper is more easily discovered than 
gold because its compounds are conspicu- 
ous and its ores are blue, green or yellow, 
as a rule. Gold is seldom visible to the 
naked eye excepting in “specimen mines,” 
which are usually not large producers. 

There are three types of copper ore— 
metallic, sulphides and oxides. All 
three types are frequently found in the 
same mine or district, but, broadly speak- 
ing, the metallic mines are confined to 
Lake Superior, the sulphide ores have re- 
ceived their greatest development in Mon- 
tana, and the oxide ores are characteristic 
of Arizona. There are many other dis- 
tricts producing copper, such as the veins 
and lenses which constitute beds in North 
Carolina, Tennessee, Vermont and else- 
where on the Atlantic coast. In fact, the 
first mining on a large scale was at the 
Ely mine, in Vermont. At the Union 
copper mine in North Carolina, veins 
which were operated for gold in the be- 





* Synopsis of a lecture before the New York Electrical 
Society. 
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ginning of this century are now being 
reopened for copper, and a very large ex- 
penditure has been made upon the surface 
as well as underground to make this old 
property a remunerative producer. 


METALLIC DEPOSITS. 


The Lake Superior ores carry the cop- 
per in an almost chemically pure form. 
The metal is disseminated through lavas, 
sandstones and conglomerates, sometimes 
in masses, but usually in tiny specks—the 
average assay of the district being less 
than tour per cent of copper, but the dis- 
tribution is so uniform and the average 
so sure that the Great Lake mines are 
among the most reliable from the point of 
view of the investor. The Calumet and 
Hecla has paid its shareholders over $66,- 
000,000 since 1871, and has produced 
nearly 1,500,000,000 pounds of copper. 
The ore is raised from 12 shafts, one of 
them over four-fifths of a mile in vertical 
depth, and the life of the mine is assured 
for many years by the ore blocked out. 
From this mine 5,000 tons are hoisted 
daily an average distance of 3,000 feet. 
The cost of Calumet copper laid down in 
New York in the form of wire bars or 
ingots probably does not exceed 6 cents 
per pound. 

The Tamarack is another Lake mine 
with a history. Its deepest shaft is 4,600 
feet, and will soon reach a mile in vertical 
distance from the surface. 

The Lake Superior ore admits of sim- 
ple treatment. It is pulverized in steam 
stamps each handling hundreds of tons in 
a day. When pulverized and automatic- 
ally screened and separated into several 
grades of fineness it passes to jigs and con- 
centrating tables or buddles. A jig is 
practically a sieve plunged up and down 
in water. The lecturer illustrated this by 
supposing a flour sieve to contain a mix- 
ture of white sand and shot of substantial- 
ly the same size. If the sieve were forced 
up and down in water the ascending cur- 
rent would finally bring all the lighter 
sand to the surface, leaving the heavier 
shot on the bottom. If the mixture flowed 
into the sieve continuously the light sand 
would overflow the side of the sieve with 
the water and by and by the shot would all 
be collected on the bottom, whence it could 
be continuously or intermittently removed. 
The finest ore in size goes to tables over 
which a stream of water flows—the light- 
er and worthless gangue being washed 
away while the heavier metal remaining 
upon the table is caught, or diverted into 
another direction. While the ore of the 
Calumet probably averages four per cent 
copper, there are other paying mines that 
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have phenomenal records of economic 
working. Among these is the Atlantic. 
In 1898 it produced 4,500,000 pounds of 
copper, yielding the company 11.83 cents 
per pound. The average of the ore was 
about six-tenths of one per cent, or a 
value of $1.40 per ton of ore raised ; min- 
ing cost 90 cents, transportation five cents, 
and milling 24 cents; the total operating 
expenses, including freight and commis- 
sions, were $1.3481 per ton. The copper, 
therefore, cost nine cents a pound, giving 
a net profit of nearly three cents. This 
record is not equalled in any other copper 
mine. 

The so-called mountain system of veins 
is characteristic of the Rocky Mountains 
and Sierra Nevadas, and, as stated, they 
receive their greatest development in the 
vicinity of Butte, Mont., as far as sul- 
phide ores are concerned. The Butte 
mines are complex. There is no “bed” 
corresponding to the Calumet conglom- 
erates, but sulphides are interspersed in 
bunches or otherwise through altered 
granites. The Butte district is seven 
miles hy four in extent, but the mines that 
have made Butte famous underlie an area 
of about 3,000 by 7,000 feet. The Butte 
mines, many of them, were started as sil- 
ver propositions—the altered surface ores 
being rich in that metal. As depth in- 
creased rich ores grew somewhat more 
searce, but at the depth of, to-day, from 
1,500 to 2,000 feet, the grade is quite 
uniform—in the neighborhood of six per 
cent copper is the average of the camp. 
In their early days the Butte mines used 
to ship ore to sampling works in New 
York which contained over 50 per cent 
copper. Al! the Butte ores contain gold 
and silver as well as copper. The Anaconda 
has produced over 1,000,000,000 pounds 
of copper, 50,000,000 ounces of silver and 
150,000 ounces of gold. This copper 
mine is the largest silver producer in the 
world. From 3,000 to 6,000 tons of ore 
are mined daily from the Anaconda. The 
caverns produced by this extraction of ore 
can be readily computed. A volume equal 
to the building space of any one of our 
city blocks is excavated every month under 
Butte. The Anaconda supports the sur- 
face by the introduction of a forest of 
60,000,000 feet of lumber yearly. The 
ore is carried 27 miles to the metallurgi- 
ca) works which reduce it. The differ- 
ence in the treatment as compared with 
Lake Superior is due to the fact that in 
the first case we have only metallic copper 
to separate, refine and remelt into wire 
bars or ingots, while the sulphide ores 
contain a larger proportion of impurities 
than Lake copper; the principal impuri- 
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ties being sulphur and iron, although ar- 
senic, antimony, bismuth and other un- 
desirable substances, including tellurium, 
are usually present. The metallurgy of 
the Butte copper ore therefore consists of 
several stages: First, the concentration to 
separate the sulphides from the granite or 
other gangue; second, roasting to get rid 
of the greater part of the sulphur with 
its accompanying volatile impurities; 
third, the smelting of the roasted sul- 
phides to form what is called a “matte ;” 
fourth, the so-called Bessemerizing of the 
matte to produce impure copper, and 
finally the refining of this impure copper. 
The ore arriving at the Anaconda works is 
discharged from the cars at the highest 
point, the works being situated on a side- 
hill; it passes through crushers which 
break it up small enough to go into the 
steam stamp mills, from which, being 
automatically separated into various 
grades of fineness or size, it passes to 
jigs similar to those employed at Lake 
Superior, which separate the ore from the 
gangue and deliver the concentrated ore 
at the roasting furnaces. Some of the 
very fine ore is treated separately on 
tables, the details of which it is not nec- 
essary to describe. The ore is roasted in 
several mechanical roasting furnaces of 
different make and principle. In the 
early days of copper smelting the sul- 
phides were usually roasted in heaps on 
the ground, and sometimes in so-called 
stalls, but in the most modern plants the 
roasting is performed in mechanical fur- 
naces. 

Before describing the furnace it may 
be well to say that these and all concen- 
trating works are as nearly automatic as 
possible. The ore descends by gravity 
from the cars through the crushers and 
other apparatus to the lowest level of the 
works and is carried from place to place 
by streams of water. Even the ashes 
from the roasting and smelting furnaces 
are continuously carried away by a cur- 
rent of water flowing through the ash 
bed, and they are discharged at a long 
distance from the works without the in- 
tervention of any hand or tool. 

There are two types of roasting fur- 
naces at Anaconda. The Bruckner fur- 
nace is a cylinder some 20 feet in length 
by 10 feet in diameter, lined with brick 
and revolving slowly. The unroasted ore 
goes in at one end and is discharged at 
the other while the gases from the burn- 
ing sulphur go up the stack. Each fur- 
nace handles about 18,000 pounds of con- 
centrates in a day, reducing the sulphur 
from 40 per cent to 10 per cent, which is 
a most favorable proportion for subse- 
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quent operations. It takes about one ton 
of coal a day to fire each furnace, the coal 
available. in Montana being much inferior 
to eastern «oals. It also takes the labor of 
two men per day of 24 hours to handle 
the material passing through one furnace. 
Another type employed at the Anaconda 
is the Wethy furnace, which consists of 
three or four horizontal shelves, one above 
the other ; at the end of each shelf, but al- 
ternating in their position, are holes 
through which the ore can drop from the 
upper to the lower level. An endless 
chain carries a rake along the upper shelf, 
dragging the burning ore toward the open- 
ing through which it drops to the second 
shelf. The chain comes out at the end of 
the furnace over a sprocket-wheel, reenters 
the second shelf, dragging the ore in the 
opposite direction, hence it falls to the 
third, then the chain still traveling on- 
ward over a second sprocket, drags the 
samecrealcng the bottom shelf from which 
it drops into the car ready to receive it 
more or less prepared for the subsequent 
operations. 

A third type of roasting furnace now 
successfully employed is the so-called 
Nichols furnace, the invention of Mr. 
Frank Herreshoff. These furnaces are 
circular instead of rectangular in section 
and have rakes revolving horizontally and 
not traveling from one shelf to another. 

The next step is the matting of the 
roasted ore. It is fed into an upright 
furnace of the so-called cupola type, 
which is surrounded by a water jacket to 
keep it cool. Coke or limestone or other 
necessary fluxes are added and a blast of 
air introduced. Under the effect of the 
blast and of the heat evolved the ore melts. 
The impurities are largely slagged off, 
this slag carrying iron, silica, lime, etc., 
and the sulphide of copper is concen- 
trated still further into a matte, which 
runs about 30 per cent of copper, or can 
be brought up to 45 or 50 per cent or 
even higher if advisable. At this point 
begins the Bessemerizing of the copper, 
which is the most important of recent dis- 
coveries in the metallurgy of this metal. 
The well-known Bessemer furnace, which 
has been used for many years in convert- 
ing iron into steel, is now universally em- 
ployed for taking advantage of the oxygen 
of the air in removing the 30 to 40 per 
cent of sulvhur which the matte contains. 
The Bessemer furnace is of various kinds, 
being the ordinary pear-shape “converter” 
with whick the steel industry has made us 
familiar, or a simple trough. In the bot- 
tom of the converter air tubes are intro- 
duced; the molten matte is run in from 
the furnace and the blast turned on; the 


361 


sulphur combining with the oxygen is dis- 
charged as a gas—the remainder being 
brought up to a purity of from 96 to over 
98 per cent of copper. Of course this 
copper carries with it the gold and silver 
which were originally present in the ore. 
The converter is discharged when the re- 
action has ceased, and the copper pro- 
duced is cast into pigs or converter bars, 
as they are called. Of course there are 
many details not necessary to enter into 
at this time. For instance, the converters 
are lined with various mixtures in order 
that the substance of the lining may unite 
with some of the impurities in the copper 
that are not volatile, and, forming a slag, 
be easily carried off. 

The next step at Anaconda and else- 
where where converter copper is produced, 
carrying precious metals, is the electro- 
lytic separation of the metals. 

The ores of Arizona and of the south- 
west in general are of the carbonate or 
oxide type as far as the surface ores are 
concerned, remembering, of course, that 
only general terms are being used and 
that in every district as well as in every 
mine there are more or less of all types of 
ore. In Arizona there has never been any gla- 
cial erosion which has removed the oxidized 
ores with all the decomposed rocks of the 
surface in our northeastern states and in 
many parts of the Rocky Mountain range. 
These oxidized ores always overlie sul- 
phides where they have not been artifi- 
cially removed. As a type of the car- 
bonate and oxide mines of the southwest, 
the great Copper Queen is the most worthy 
of attention. This mine was opened in 
1880, and a small furnace operated on its 
ores that year. To-day it has become one 
of the largest mines in the world, with 
some 20 miles of shafts, tunnels, galleries 
and levels, and ore in sight capable of 
yielding 3,900,000 pounds of copper per 
month for many years. The occurrence of 
the Copper Queen’s and similar ores is in 
limestone and in this rock they are de- 
posited in eccentric and curious ways. 
Bodies of ores are come upon without the 
slightest indication or warning, and equal- 
ly without warning they suddenly disap- 
pear. From barren rock, showing no 
trace of copper, a drill will sometimes en- 
ter a cave of great extent, the sides and 
walls being magnificent with blue, red and 
green copper stalactites, and undernéath 
large bodies perhaps containing thousands 
of tons of rich ore. In the Copper Queen 
there are to-day cubes of ore blocked out 
on all sides that exceed 400 feet on the 
edge. Up to 1884 this mine produced 
20,000,000 pounds of copper from a body 
of ore which was then exhausted. Al- 
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most by accident, after groping about in 
all directions for another ore body, a bo- 
nanza was discovered, from which the mine 
is still taking out millions of pounds of 
copper a month and with no indication of 
immediate exhaustion. The surface ores 
of these carbonate mines could be smelted 
without any Bessemerizing or roasting, 
producing in the furnace by one operation 
black copper equivalent to the converter 
bars and suitable for the electrolytic 
separation, but, with depth, sulphides 
came in, and now the Copper Queen also 
is Bessemecrizing mattes and producing 
converter bars which come East for their 
electrolytic refining. The metallurgical 
works of the Copper Queen are most thor- 
oughly modern in every respect. They 
use the trough converters previously men- 
tioned, holding about 30 hundredweight of 
matte which assays about 33 per cent of 
copper. These converters are eight feet 
long by six feet in diameter. 

As has been intimated, the final stage 
of copper refining is the electrolytic. The 
lecturer stated that it was not his pur- 
pose to go into the detail description of 
this process before a society of electrical 
engineers, many of whom had been ac- 
tively engaged in electrolytic copper 
refining. But speaking in general he 
stated that up to last year all the electro- 
lytic establishments of the country could 
in a sense be considered experimental, but 
that works erected in 1899 were probably 
the most perfect that could be devised for 
some years to come. The lecturer de- 
plored the extreme jealousy and conse- 
quent secrecy which existed in some works, 
preventing the men in charge exchanging 
with one another improvements and varia- 
tions in method for the common good of 
all. He stated that in the application of 
this process, as he had observed it in visit- 
ing various works, the differences were 
comparatively slight. Some used wooden 
vats and some slate, some prefer the ar- 
rangement in series, some in multiple are. 
Some companies thought best to increase 
capacity ty enlarging the number of 
tanks, thus adding to their permanent in- 
vestment; others increased their perma- 
nent expense by increasing the power in 
a fewer number of tanks. He stated that 
the chief difficulty was the maintenance of 
a constant-current density, and quoted Dr. 
Keller’s statement that he did not believe 
that a current density of over 18 amperes 
per square foot had ever been successfully 
exceeded for any length of time in the 
United States, and that the average dens- 
ity did not exceed 12 to 15 amperes ‘per 
square foot. He discussed briefly the 
relative merits of the Hayden and other 
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systems employed at different works, stat- 
ing that the chief difference was in the 
form of the anode. In most works oper- 
ating under Hayden’s patent the anodes 
were rolled into sheets, although in one 
of the works in England they had suc- 
cessfully cast their anodes into plates not 
over one-quarter inch thick. He spoke of 
different methods of hanging the anode 
which were practiced, stating that the 
Hayden system economized space as the 
anodes could be set more closely, thus 
admitting also of greater current density 
and a more rapid turning over of the cop- 
per, the result being to decrease the 
amount of metal tied up in the tanks. 

The cost of the electrolytic operation at 
Anaconda has been published, and is 
stated to be three-quarters of a cent per 
pound of copper. In eastern refineries, 
however, contracts have been made by 
which the refiner agrees to return to the 
miner all the copper, gold and silver the 
assay certificates call for in the form of 
refined copper, gold and silver. Charges 
for his services in some cases are so much 
less than one cent per pound that it is 
evident that it does not cost the eastern 
refiner as much as three-quarters of a cent, 
even including interest on money tied up 
in the metals in the vats. 

The lecture was illustrated with lan- 
tern views of western mines, both surface 
and underground, views of traction, tim- 
bering, etc., also views of metallurgical 
mills and equipments. 
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Copper Exports for February. 


In February, 1900, the exports of cop- 
per from the United States were 32,181,- 
716 pounds, valued at $5,256,151, as com- 
pared with 14,102,361 pounds in Feb- 
Tuary, 1899, valued at $2,197,579. The 
exports to Great Britain were 214,438 
pounds less than in February of last year, 
but France took 6,446,047 pounds more. 
Germany bought from us 2,547,071 
pounds more and the exports to other 
European countries were larger than in 
February, 1899, by 9,276,648 pounds. 
These figures account for the strength of 
the copper market and of the copper 
stocks, also explaining the failure of Lon- 
don copper brokers to bear the market. 
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New Public Electromobiles in New 
‘York City. 


The General Carriage Company, New 
York city, has established a public elec- 
tromobile cab service in New York and 
has at present eight electromobile hansoms 
in operation. 
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The Ugliness of Automobiles. 
[From the New York Times.]} 


Everybody has noticed that practically 
all of the new self-propelling vehicles are 
graceless contrivances, so ugly, indeed, as 
to be positively offensive to wsthetic eyes 
and more or less ludicrous to others. It 
is quite pardonable that the inventors, 
having hitherto been busy with more im- 
portant problems than that of making 
their machines beautiful, should have been 
content to work on the general lines 
evolved by less ambitious carriagemakers, 
but now, with their motors working sat- 
isfactorily or very near it, interest and 
duty alike demand that they undertake 
immediately the task of improving the 
appearance of their automobiles. The 
ELECTRICAL REVIEW presents an earnest 
appeal for reform in this respect, and it 
advises the builders to forget entirely the 
outlines and plan that suited the old- 
fashioned method of traction and produce 
something new, something that will “pro- 
claim the thing it is and not go around 
forlornly as if it were an ordinary vehicle 
seeking the departed spirit of its horse.” 
The simile is a good one and in it is hid- 
den a full explanation of why the exist- 
ing automobiles are at once clumsy and 
absurd. 
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Transcontinental Telephony. 


President John I. Sabin, of San Fran- 
cisco, president of the Pacific Coast Tele- 
phone system, who is touring through 
Southern California and perfecting the 
plans regarding the further construction 
of his lines, is quoted as saying: “Harly 
in the Fall we shall have our plans mat- 
ured for a perfect copper line into Chi- 
cago. This will start from Los Angeles 
as the central office, and will extend to 
Salt Lake, thence to Denver, Kansas City, 
St. Louis and Chicago, while San Fran- 
cisco will be connected direct from the 
East. We expect this line to be completed 
some time next year, and by relays a per- 
son will be able to speak from the Atlantic 
seaboard to the Pacific coast towns.” 
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Electric Light Companies Combined. 


There have been filed with the Secre- 
tary of State, of New York, certificates 
of merger of the Manhattan Electric 
Light Company, capital $1,500,000, and 
of the Harlem Lighting Company, capital 
$250,000, with the Edison Electric Il- 
luminating Company, of New York city. 
The Edison Company some time ago was 
practically absorbed by the New York 
Gas, Electric Light, Heat and Power 
Company. 
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Electric Turret-Turning Gear. 

Trials of the new U. S. battleship 
Kearsarge were recently made to deter- 
mine the numerous points still under 
discussion concerning the value of her 
superimposed turrets from a military 
point of view and also to test her 
machinery, both main and auxiliary, 
under service conditions. An elaborate 
series of tests was made with the 
turrets containing the great guns and 
with the turning mechanism employed. As 
was described in the ELEcTRICAL REVIEW 
for September 27, 1899, the turret-turn- 
ing gear is electrical in its nature. The 
turrets, of which there are two, are double, 
the lower or larger part of each containing 
two 13-inch guns, and the upper part, 
which is directly attached to the lower 
part, containing two eight-inch guns. 
The whole of this immense weight of tur- 
rets and guns is turned at once by elec- 
tric motors. Some 28 horse-power is re- 
quired for revolving the turrets and a 
complete revolution can be made in about 
40 seconds with this expenditure of en- 
ergy. On the recent sea trials tests were 
made of the effect of simultaneous firing 
of the guns in the two turrets, an espe- 
cially severe test on the turning gear being 
the simultaneous discharge of the two 
eight-inch and one of the 13-inch guns. 
As these guns are mounted one on either 
side of the axis of the turret, their recoil 
develops an enormous turning effort. It 
was found that the whole of the turret 
gear worked with the utmost smoothness 
and satisfaction, and that the change in 
the alignment of the turret due to the 
tremendous shock of the triple discharge 
was less than two degrees. This speaks 
admirably for the excellence both of the 
design and construction of the electrical 
machinery employed. In _ subsequent 
tests the four guns in each turret were 
fired at once, and as a final experiment 
all eight were simultaneously discharged. 
The electrical mechanism withstood the 
fearful shock perfectly. All the ventilat- 
ing, hoisting, lighting and general aux- 
iliary service of the ship, which is elec- 
trical throughout, made an _ excellent 
showing. 
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The directors of the Boston Elevated 
Railway Company have called the final in- 
stallment of $25 per share, payable April 
16, at the Old Colony Trust Company. 
It is understood that the earnings of the 
Boston Elevated are making very hand- 
some gains. It is estimated that the com- 
pany has effected a saving in excess of 
$100,000 this Winter, by reason of the 
small expense of snow removal in compari- 
son with previous Winters. 
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Electrical Work of the New York State 
Military Signal Corps. 


The recent pole climbing contest be- 
tween the teams of the first and second 
signal corps, New York State National 
Guard, at Madison Square Garden, which 
was described in the ELectricaL REVIEW 
last week, may, in itself, looked at from 
an electrical standpoint, seem a somewhat 
trivial exhibition; yet there are many 
elements in it which may indirectly im- 
prove and interest future military signal- 
ers. Itseems to bethe popularimpression 
that members of State Signal Corps are, as 
a general rule, unskilled in everything of 
an electrical character. This is extreme- 





Tropay WON BY THE First Stenat Corps, 
N. G. N. Y., at THE Recent’ MILITARY 
ATHLETIC TOURNAMENT IN NEw YORK 
City. 

ly erroneous, as a very large percentage 
of this branch of the state military serv- 
ice are experienced electrical, mechanical 
or civil enginéers; at least more than a 
sufficiently large percentage of them are 
thoroughly equipped in the knowledge of 
every detail in connection with electrical 
signaling apparatus. As stated before, 
pole climbing may seem crude and devoid 
of any scientific characteristics, but the 
contest just referred to demonstrates at 
least one useful result—that our State 
Signal Service is individually and col- 
lectively equal to the rapid execution of 
not only the roughest and most unskilled 
duties, but also the finest and most delicate 
intricacies in the scientific branch of the 
service. 

Notwithstanding that these facts have 
been repeatedly proven and practically 
demonstrated, it seems unaccountable that 
little efforts have as yet been made to 
equip our State Signal Corps with the 
requisite electrical signaling equipment ; 
and this, too, at an advanced period like 
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the present, when fully 90 per cent of the 
United States Signal Service during the 
late war was carried on through the 
medium of electrical devices only. The 
old and primitive means of wig-wagging 
from hill tops, etc., ought to be a thing of 
the past, now that we are near the 
twentieth century. The state military 
authorities must realize that signaling by 
electricity is the only feasible and practi- 
cal means both in the matter of conceal- 
ment from the enemy and at the same time 
the preservation of absolute silence, both 
of which are indispensable attributes of 
the proper and effective execution of the 
workoftheservice. 'The military authorities 
of the state should feel that the complete 
electrical equipment of the different signal 
corps will become absolutely indispensable 
in the very near future, and the sooner the 
evident necessity of such improvement is 
fully realized and promptly acted upon, 
the better for the military reputation of 
the Empire State. 

The illustration on this page shows the 
handsome cup won by the First Corps in 
the recent contest. It is here shown 
through the courtesy of Messrs. Tiffany 
& Company, New York, who made the 
trophy. 

— 
Is This the Automobile Thief ? 

William Lizabeck, of New Columbus, 
Ill., is running ahead of the New York 
man who recently successfully stole a 70- 
foot iron smoke-stack. William, accord- 
ing to report, has been arrested and 
charged with stealing a saw-mill. He 
actually engaged a force of men with 
teams, it is said, and moved the building 
10 miles. Lizabeck was arrested a few 
years ago for stealing a threshing ma- 
chine. Later he tried to appropriate an 
unoccupied farm. ‘Two years ago he was 
sent to the penitentiary for 12 months 
for forgery. While there he stole the 
warden’s uniform, and, donning it, boldly 
walked out of prison. William is now in 
jail again, but if he decides to get out, 
he may yet develop into the electromobile 
thief, about which the New York Evening 


Sun so anxiously inquired the other day. 
William certainly has a record which is 
at least interesting to automobilists. 





—— me 





Sir Weltman Pearson, of Pearson & 
Son, London, Eng., has recently arrived at 
Vera Cruz, Mexico, in order to begin 
much earlier negotiations than expected 
upon the change of the local railway sys- 
tem of that city from horse power to elec- 
tric traction. It will be remembered that 
this London contracting firm took charge 
of the Vera Cruz railway system about 
two months ego. 
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New Office Building of The Westing- 
house Electric and Manufactur- 
ing Company. 

It was in 1894 that the Westinghouse 
Electric and Manufacturing Company re- 
moved from the city of Pittsburgh to the 
site of its present works, at East Pitts- 
burgh, 12 miles distant from the city. 
At that time the buildings were inade- 
quate for the requirements of the expand- 
ing manufacture. A large tract of land 
was acquired at East Pittsburgh, upon 
which new works were erected on a large 
scale, and were equipped with the latest 
machinery and labor-saving appliances. 
The buildings were so designed that fut- 
ure extensions could easily be made with- 
out detriment to the existing plant. 

Last year the works again proved un- 
equal to the expanding demand for elec- 
trical apparatus, more especially as the 
size of individual machines had increased 
until generators of 5,000 horse-power 
have become frequent, and in some in- 
stances have reached to 8,000 horse-pow- 
er. Recent additions to the works already 
completed, and those now in course of 
erection, will bring the floor space to half 
a million square feet, equal to 111% acres. 

About a vear ago it was determined to 
erect permanent offices, which should be 
of sufficient size to afford accommodation 
for the staff of the numerous departments 
of the business. The architectural feat- 
ures and the general arrangement have 
heen under the supervision of Mr. George 
Westinghouse, than whom no one is better 
qualified to provide for the present and 
future requirements of this immense en- 
terprise. 

The building just completed is conven- 
iently situated for access from the East 
Pittsburgh station on the main line of the 
Pennsylvania Railroad Company. The 
dimensions are 250 feet, with a depth of 
50 feet, with seven stories. The facade 
and architectural features are seen in Fig. 
1. The maierial used is brick, of a buff col- 
or, especially made to harmonize with the 
Beaver Valley stone facings, the walls 
being carried up five feet above the ground 
with quarry-faced stone. The entire 
building is fireproof; the floors and par- 
titions are of terra cotta, the former built 
with arches. The mosaic and wood floor- 
ings rest upon the beams and sills, and 
as the intervening space is filled with con- 
crete, the sound from one floor to another 
is thoroughly deadened. The roof has a 
very high pitch, and is constructed entirely 
of steel trusses, with iron purlins, to which 
the slate is fastened with copper nails. 

The luxuries of one decade become the 
necessities of the next, more especially in 
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America, since general opinion bases our 
supremacy in the markets of the world 
mainiy upun the use of labor-saving ap- 
pliances, and the greater care and atten- 
tion given to the comfort of employees. 
The visitor to the new Westinghouse offices 
will find the very latest adaptations of the 
architect and the engineer in the heating, 
lighting and ventilating arrangements, 
and also in the pneumatic despatch and 
telephonic systems. The total number of 
employees at the company’s works at East 
Pittsburgh is close upon 5,500, requiring 
several special trains, each of twelve cars, 
for their conveyance to and from the 
works. 

A covered way leads from the railway 
station to the new offices, which have three 
entrances. The entrance hall and the 
upper hallways are decorated with white 
Sicilian marble, the walls and ceilings 
being panelled, and the floors are of mo- 
saic and tile. Two high-speed passenger 
elevators rise from the entrance hall 
through the building to stair halls on 
every floor, and a broad marble staircase 
provides means of ascent also. 

Immediately within the entrance at the 
Southwestern extremity of the building 
is the employment office where operatives 
for the works are engaged. Further along 
on this floor are extensive storerooms for 
the small parts and supplies used in the 
construction of electrical apparatus. 
There is also an office for the storekeeper 
and his clerical staff. Near the centre of 
these offices is a switchboard from which 
the electric current for lighting the build- 
ing and for the elevator pumps is con- 
trolled. The very interesting machinery 
which operates the elevators is upon this 
floor. The eastern extremity of this floor 
is spanned over for the railway entrance 
to the works. Freight cars from the 
Pennsylvania Railroad main lines are 
brought direct into the works for deliver- 
ing foundry castings and other material, 
and for loading the finished electrical 
apparatus. 

On the mezzanine floor is the works’ 
office. Upon either side of the central 
passage are offices devoted to the superin- 
tendent, engineer of works, the construc- 
tion department and the production de- 
partment. 

A novel feature has been introduced by 
devoting the entire end of the building 
to fireproof vaults. Twenty-four. feet 
from the outer wall a fireproof brick wall 
is carried upwards from the foundation to 
the roof, forming fireproof vaults upon 
the several floors, each having an area of 
1,200 square feet. Entrance to these six 
vaults is through two sets of double, fire- 
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proof iron doors on each floor. The vaults 
are for the safe custody of the valuable 
plans and blue prints of electrical ma- 
chinery, the general books and records of 
the company, and for the large collection 
of negatives,~photographs and _ electro- 
types. 

Upon the second floor, near the ele- 
vator, is a reception room for visitors, 
comfortably furnished, and to the right a 
door opens upon the suite of rooms de- 
voted to the managers and their assist- 
ants, including rooms for the president, 
vice-president, acting vice-president, the 
manager of works and for the clerical 
staff of this department. These rooms 
are well furnished, but without lavish 
display, the’ general tone and coloring 
of the appointments giving an impres- 
sion of good taste and serenity. The 
consultation and reception rooms are 
substantially furnished; the toilet rooms 
are furnished with white marble. 
T» the left of the entrance lobby are 
the general business offices, those of the 
sales manager and sales department and 
of the domestic and foreign correspond- 
ence departments. The arrangement of 
the third floor is similar to that of the 
second. 

The arrangement of the fourth floor 
differs from those below by the omission 
of the central corridor. The entire floor 
is occupied by the mechanical engineering 
department, and by the draughtsmen. 
The fifth floor is similar to the fourth, 
and the electrical engineers are housed 
on this floor. 

Upon the sixth floor are two dining 
rooms, handsomely wainscoted with mahog- 
any, the upper walls being tinted. Ad- 
joining them is an ample kitchen and but- 
ler’s pantry. One of the rooms on this 
floor forms the “central” for the tele- 
phonic system and another serves as a 
dining room for the female stenographers. 

The ventilation of the building has had 
great care. Upon the sixth floor, under 
the roof, is a large, horizontal, ventilating 
shaft, running from end to end of the 
building, flues connecting each room with 
the main shaft. An electric motor oper- 
ates a Sturtevant fan in the centre of the 
main shaft, which, during the Winter, ex- 
pels the vitiated air, driving it above the 
roof. Fresh air is admitted into the of- 
fices by a part of the heating system, pass- 
ing through shafts in the wall, behind rad- 
iators, which heat the air as it is admitted. 

The building is amply lighted through- 
out by electricity, the current being ob- 
tained from the central power house of the 
company. The heating of the building 
is by direct radiation, using steam from 
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two 50 horse-power tubular boilers in- 
stalled upon the ground floor. 

Large and ample toilet rooms are pro- 
vided in every story. The floors are tiled, 
and white marble is used for the wains- 
coting, partitions and washstands, the lat- 
ter being supplied from the boiler room 
with hot and cold filtered water. The 
open plumbing follows the latest approved 
methods, and great care has been taken 
with the ventilation and sanitary arrange- 
ments. 
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A Fine Electric Railway to be Built 
in Japan. 

The Tokio City Railway Company, of 
Tokio, Japan, according to information 
received, has obtained a concession from 
the Tokio City Council to proceed with the 
construction of its proposed lines, .which 
are to be some 200 miles in length. The 
capital of the company is stated to be 
15,000,000 yen ($7,470,000), and it is to 
be spent in part as follows: For track ma- 
terial, including rails, ete., 3,525,000 yen ; 
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connected. The rails to be used will be 
60-pound, of T-section. It is quite possible 
that about a quarter of the length of the 
road may be shortly constructed, and in 
that event a share of the material above 
mentioned may be bought at an early 
date. : 

In order to build 200 miles of the road 
in Tokio, many changes would have to be 
made in the city, as the streets are ex- 
tremely narrow. Engineers for this un- 
dertaking have made frequent visits to 


























Fias. 1-4.—WestincHouse ELECTRIC AND MANUFACTURING CoMPANY’s NEW OFFICE BUILDING—EMPLOYES AWAITING A TRAIN AY THE East 
PITTSBURGH StaTION—THE Draceuting RoOM—CENTRAL STATION OF THE PNEUMATIC DESPATCH SYSTEM. 


Upon the sixth floor is the central tele- 
phone station, from which wires are car- 
ried to every room in the building, as well 
as to the various departments of the 
works, and from this point connection is 
made with the local and long-distance 
telephones. 

Probably the most novel feature of the 
recent improvements made in the Kast 
Pittsburgh establishment is the system of 
pneumatic tubes whereby all works depart- 
ments and all the offices are connected 
through a central exchange station. 

All the mail and other matter is thus 
distributed in a very much shorter time 
than it could be delivered by messengers. 


600 electric cars, 2,140,000 yen; a 6,000 
horse-power power house, 1,500,000 yen; 
eight sub-stations are to cost 1,000,000 
yen. For electric wire they are going to 
spend 2,000,000 yen. For stores and 
other buildings they have decided to spend 
300,000 yen, and for bridges, 1,000,000 
yen. ‘The workshops are to cost 250,000 
yen; the ground, etc., 2,620,000 yen. A 
yen is 49.8 cents gold. The engineers 
propose to use 30 200-horse-power water- 
tube boilers, five 1,200-horse-power triple- 
expansion engines, and five three-phase, 
3,500-volt, 800-kilowatt dynamos, direct- 


this country during the past two years in 
order to familiarize themselves with the 
most improved methods in both equipment 
and machinery. That the undertaking 
will be carried to a successful issue in 
years to come there is no doubt. Many 
manufacturing firms have furnished esti- 
mates for the material wanted, but as yet 
no contracts have been placed, so far as 
known. The Tokio City Railway Com- 
pany can be addressed at Tokio, Japan, 
or in care of the chief engineer of Public 
Works Bureau, at Tokio, Mr. Farichi 
Kain. 
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ELECTRIC RAILWAYS 











The Schuckert Electrical Company, of 
Germany, has amalgamated the Augsburg 
road, with a capital of three millions. 


It is said to be the purpose of the 
syndicate which has purchased the Bridge- 
port, Ct., Traction Company, to absorb 
more lines and complete a trunk line be- 
tween New York and Boston. 


The six electric railway companies under 
lease to the Conestoga Traction Company 
have met at Columbia, Pa., and elected 
William B. Given, Esq., president, and 
Oscar M. Hoffman, secretary of each com- 
pany. 

A presstelegram from Santiago de Chili, 
via Galveston, Tex., dated April 1, says: 
The first electric tramcar ever operated in 
this: city went over the lines to-day suc- 
cessfully. Popular interest in the inci- 
dent was keen. 


Work on the electric line from Evans- 
ville, Ind., to Boonville will commence 
within the next few days. It is expected 
that the road will be completed by Sep- 
tember. The company is composed of 
Dayton, Ohio, capitalists. 


The Shelbyville, Ind., Street Railway 
Company has been granted a 35-year fran- 
chise to operate an electric railway. The 
company proposes to connect with a line 
running to Indianapolis and also one to 
Greensburg and other points. 


The Lock Haven, Pa., Traction Rail- 
way has been purchased at public sale by 
William B. Given, of Columbia, the gentle- 
man who has been the receiver for the 
road for the last two years. The figure 
at which it was knocked down to him was 
$26,100. To this amount will be added 
a judgment of $9,600, which makes the 
aggregate amount $35,700. 


The stockholders of the Bridgeport, 
Ct., Traction Company have transferred 
their ownership to Mr. A. M. Young and 
others, of Connecticut. About $2,400,- 
000 worth of stock change hands. The 
new company was organized by the elec- 
tion of the following officers: President, 
A. M. Young; vice-president, Randall 
Morgan; secretary, A. G. Runkle; treas- 
urer, Lewis Lillie. 

A report coming from Philadelphia, 
recently, to the effect that the Philadel- 
phia & Reading would operate its trains 
between New York and Philadelphia by 
electricity is not correct, according to vice- 
president C. H. Warren, of the Jersey 
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Central, with whose line the Philadelphia 
& Reading connects at Bound Brook. 
Mr. Warren said that no such’ plan was 
under consideration, and that the details 
given in regard to reduced running time 
and location of power houses were based 
on imagination. 

The directors of the West End Trac- 
tion Company, Pittsburgh, Pa., have au- 
thorized the expenditure of $75,000 on im- 
provements in the way of new rolling stock 
and increased power to handle the heavy 
traffic. An order was placed for two boil- 
ers of the Heine safety pattern, with a 
capacity of 500 horse-power each. This 
will make a total of 3,000 horse-power for 
the system. With the increase of the 
boiler capacity, 10 new cars will be added 
to the service. The boilers are to be 
equipped with smokeless furnace appli- 
ances. 


The company controlling all of Ha- 
vana’s street railways commenced on April 
4 to change the motive power from horses 
to electricity. In the outlying districts 
the work can not be completed until the 
sewer and paving problem has _ been 
solved, but the streets on which the work 
is now being done are sufficiently wide to 
permit the laying of tracks on one side. 
The tracks will have to be torn up when 
the city is sewered and the company will 
stand the loss. The city is in great need 
of rapid transit. The company proposes 
to push the change as far as possible so as 
to be ready to jump in and finish the work 
when the general overhauling of the city 
takes place. 


The North Jersey Railway Company 
held its annual meeting March 26. These 
directors were elected for the ensuing 
year: A. J. Cassatt, E. F. C. Young, 
Thomas Dolan, P. A. B. Widener, John 
D. Crimmins, J. Roosevelt Shanley, Leslie 
D. Ward, W. L. Elkins, John F. Dryden, 
Peter Hauck, John F. Kehoe, F. 0. Mat- 
thiessen, David Young, George F. Perk- 
ins, Abram O. Garretson. The directors 
reelected E. F. C. Young, president. The 
North Jersey Street Railway already em- 
braces nearly all the principal trolley roads 
in northern New Jersey and at the meeting 
it was announced that the officers during 
the ensuing year would continue to devel- 
op the present lines and acquire new 
property where feasible. 


Work has been commenced on the foun- 
dation for the Union Traction Company’s 
big power house at Anderson, Ind., that 
is to generate the power for the 168 miles 
of interurban and street railway the com- 
pany will have in operation by Fall. 
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When completed the building alone will 
have cost $110,000; and it is estimated 
that'the machinery it will cover will cost 
$650,000. The work is to be completed by 
June. Contracts for the machinery 
have already been let, and it will begin 
to arrive June 1. It is the intention of 
Manager Henry to open the Indianapolis 
line in July, and have the entire system, 
including the Muncie and Middletown 
branches, in operation by the first day of 
October. The new plant is to furnish 
7,500 horse-power. In point of complete- 
ness it will be without a rival in the coun- 
try. 


By a vote of 400,000 out of 504,000 
shares, the lease of the Consolidated Trac- 
tion Company, Pittsburgh, to the Union 
Traction Company was ratified at a recent 
meeting of the stockholders. There was 
a protest submitted by the minority, and it 
was entered on the minutes. The capi- 
tal stock of the Consolidated Traction 
Company is $30,000,000, of which $15,- 
000,000 is common and $15,000,000 is 
preferred. Only $9,650,000 of the pre- 
ferred has been issued. The Union Trac- 
tion Company will have a capital of $30,- 
000,000, 20 per cent paid up, and the 
remainder of the stock assessable as re- 
quired. C. L. Magee will be president 
of the company. The new company will 
also control the systems of the United 
Traction Company and the Monongahela 
Street Railway Company, the only line 
outside of the combination being the West 
End Traction Company. 


Arrangements are going steadily ahead 
for the equipment of the New York city 
elevated roads with electricity, but the 
power house, which, under ordinary cir- 
cumstances, should have been begun first, 
has been very much delayed. Bids have 
just been opened for the laying of the con- 
crete foundation of the power house build- 
ing to be erected at Seventy-fourth street 
and the East River. According to well- 
defined reports in Wall street it is not 
likely that this structure will be com- 
pleted. It is intimated that negotiations 
which arenowin progress between the Man- 
hattan and the New York Gas, Electric 
Light, Heat and Power Company will re- 
sult in the latter corporation supplying the 
elevated road with the required electric 
power. As this concern, which is con- 
trolled by the Consolidated Gas Company, 
will use the Metropolitan Street Railway 
conduits and surplus electricity, it is esti- 
mated that such a contract would not only 
save the Manhattan a costly power house, 
but would become a permanent economy 
besides. 
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British Appreciation. 

Under the title “American Slimness,” 
our esteemed contemporary, the London 
Electrical Review, indulges in the follow- 
ing: 

An editorial to which, for American 
readers, our New York namesake gives 
the title “The Opportunity,” would doubt- 
less be rechristened by English readers 
“Friends yet Foes,” or “What’s the use 
of a Friend if you can’t take advantage of 
him?” The article advocates pushing 
American commerce at all costs, and se- 
lects the present moment as furnishing a 
most excellent opportunity for taking ad- 
vantage of the preoccupied position of this 
and other countries. The comments savor 
very much of the counsel of the venerable 
Quaker to his youthful disciple on money- 
making. The writer, who classes himself 
with students of social and political af- 
fairs, says he sees “in the present condi- 
tions which surround the greater part of 
the world a marvelous opportunity for 
American commerce which will not likely 
be repeated.” We quote further: 

“Great Britain, our closest friend 
(‘Save us from our friends!’) and bit- 
terest trade rival, is engaged in a war 
which has withdrawn from its territory a 
large number of men comprising a highly 
active industrial element. It is also in 
the throes of an industrial revolution, hav- 
ing wakened to the fact that its methods 
of manufacture must soon be reorganized, 
unless its prestige as an export country is 
to disappear.” 

It is something to find our military 
forces spoken of so appreciatively as “a 
highly active industrial element,” while 
Continental critics class them as the re- 
siduum for whom we can not find employ- 
ment in the ordinary occupations. But 
this is a digression, and we quote again: 

“France, though rent by political strife, 
is to hold this year its great exposition, 
and to put forward its best efforts to re- 
tain some of the manufacturing industry 
which is slipping away from it. The 
German Empire is making herculean ef- 
forts to gather for itself the fruits of the 
situation, but it is hampered beyond or- 
dinary understanding by the existence of 
its military system, and also in great 
measure by the hostility of other countries 
toward it. The Italian peninsula is wak- 
ing from a sleep of centuries under its 
present stable and popular government, 
and is welcoming the importation of new 
ideas, new methods and new machinery 
for the development of its natural riches. 
Russia can not be a manufacturing coun- 
try for many decades, but its enormous 
population and vast extent present a great 
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market for all manners of goods. In the 
East the acquisition of the Philippine 
Islands has focused the attention of the 
world upon that region, while the policy 
of England and the United States in 
China is such as to invite at once the 
widest extension of trade.” 

Having thus taken so gloomy a view of 
the present outlook for other countries, 
our contemporary dilates in the following 
belated style upon the very rosy aspect 
that events bear for American commerce, 
as though the elements had been working 
together to promote the prosperity of 
Brother Jonathan, our “closest friend and 
bitterest trade rival,” at the expense of 
everybody else: 


“Hence, the time has come for Ameri- 
can manufacturers to take the same posi- 
tion as a factor in the world’s supply that 
has been held by their agricultural breth- 
ren for many years. This country is 
blessed with an enormous and increasing 
prosperity. It is at peace and likely to 
remain at peace with all its neighbors. It 
has every advantage of climate, resource 
and skillful population to put it in the 
first rank of manufacturing countries and 
keep it there. The rest of the world is 
its market. These few facts are things 
that no American maker of any goods that 
are used by any people on the face of the 
earth should ever forget.” 

Your hand! brave friend. Press on to conquest 


O’er Africa's rash marauders. 

You win the glory. we the prize; 

We'll coolly take your orders! 

Our American friends know from ex- 
perience over the Venezuelan affair that 
British friendship pays, but the spirit 
displayed in the above comments from the 
Evectricat Review, of New York, is but 
a poor return for the support which we 
gave our cousins in the Spanish-Ameri- 
can war. 

—— (° ee 


A Great Power Plant. 


The ErecrricaL Review is informed 
that the development of the water-power 
of the McCloud River in Shasta County, 
Cal., is to be undertaken, and that already 
two companies are in the field with sur- 
veyors and engineers planning the erection 
of works. Water will be taken from the 
river about 12 miles above the United 
States Fish Commission’sstation at Baird, 
and returned at the reservation line. This 
will give a fall of about 200 feet. It is 
expected to furnish power to the mines, 
and smelters in the neighborhood, includ- 
ing the copper mines at Keswick and Cop- 
per City, the mines of the Northern Cali- 
fornia Investment Company, at Still- 
water, and numerous small concerns. It 
is also expected that power and light will 
be furnished to the city of Redding, sit- 
uated 21 miles away from the power 
house. 


367 


Wall Street and the Electrical Stock 
Market. 

Trading in the stock market during the 
week was in exceedingly large -volume 
and a firm tone was the prevailing char- 
acteristic. An effective factor in the 
course of prices has been the relaxation of 
money owing to the operations of the new 
financial law. The money market ruled 
easy almost entirely on this account. The 
market closed the week strong with a 
sharp recovery from the previous day’s 
slight depression and the railway list ad- 
vanced rapidly. The bank statement was 
a disappointment and was followed by a 
heavy selling movement in which the gen- 
eral market reacted sharply. 

On the New York Stock Exchange, 
General Electric closed the week at 132 
bid and 1523 asked, a gain of 2% points 
for the week. Metropolitan Street Rail- 
way, of New York, closed at 164 bid and 
16414 asked, a loss of 34 point for the 
week. Third Avenue Railroad, of New 
York, closed at 10314 bid and 104 asked, 
a loss of 1 point for the week. Brooklyn 
Rapid Transit closed at 757% bid and 76 
asked, a gain of 3 points for the week. 
Manhattan Railway, of New York, closed 
at 9114 bid and 97% asked, a gain of 1% 
point for the week. 

On the Boston exchange, American Bell 
Telephone closed at 313 bid and 316 
asked, a gain of 5 points for the week. 
Erie Telephone closed at no bid price and 
103 asked, a loss of 1 point for the week. 

On the Philadelphia exchange, Elec- 
tric Storage Battery closed at 90 bid and 
no asked price, showing no change in the 
bid price for the week. Union Traction 
closed at 395g bid and 39% asked, a loss 
of 144 points for the week. Electric 
Company of America closed at 1214 bid 
thie asked, a loss of 5 point for the 
week. 

On the curb, or outside market, in New 
York, Electric Vehicle closed at 45 bid 
and 48 asked, a gain of 6 points for the 
week. Electric Boat closed at 2714 bid 
and 28 asked, a gain of 434 points for the 
week. 

Wall street, April 7. 

ciliated 
Receiver for the Western Telephone 
Construction Company. 

The Western Telephone Construction 
Company, 250 South Clinton street, Chi- 
cago, has failed to meet its obligations, 
and a receiver has been appointed. This 
company was one of the first in the inde- 
pendent telephone field. 
~~ 

A Bouquet. 

The ELecrricat Review in its issue 
for March 28, 1900, was the first weekly 
paper of any kind to print a comprehen- 
sive illustration of the ceremonies at the 
breaking of ground for the new Rapid 
lowe Tunnel Railway in New York 
city. 
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An Extended Farmers’ Community 
Telephone System. 

Within the last two weeks the first con- 
nection between a Cleveland telephone 
system and that of the Geauga County 
Telephone Association was completed, 
supplementing the direct communication 
recently opened by the Cleveland & East- 
ern Electric Railroad with what, in sev- 
eral respects, is one of the most remark- 
able counties in the state of Ohio. 

In regard to rural telephone enterprise 
it is the foremost in the country. For 
its long-distance talking system it has had 
the unlimited praise of specialists. The 
remarkable feature of the development, 
which has been recent, is that practically 
every farmer in the county is in reach by 
telephone with every other. Not all as 
yet have telephones in their farm houses, 
but the other day it was asserted at Bur- 
ton, the headquarters of the system, that 
there is not a neighborhood in the county 
where every farmer can not, in a few min- 
utes, walk to a telephone. Now that the 
connection mentioned has been made, 
every farmer may easily talk with Cleve- 
land people. 

The development which places Geauga 
County in the lead of every farming com- 
munity in the country in respect to tele- 
phonic progress began in 1894, with one 
little farmers’ toll line, running from Bur- 
ton to Punderson Lake, says the Cleve- 
land, Ohio, Leader. This did well, and 
toll lines were added, until an exchange 
was put up at Burton. Centres then ap- 
peared at Chardon, at Bainbridge, and at 
Stafford. These four have separate cor- 
porate organizations, but last Fall they 
formed an association, covering the whole 
county, and giving to each other the right 
of free exchange, so that any farmer on 
one or another of the divisions may have 
access for the $12 a year price made to 
any one of the 500 subscribers of the whole 
county association. The system has been 
making money, but so far all profits have 
been put at once into further improve- 


ment and extensions. 

The officers of the Geauga County Tele- 
phone Association now are: C. R. Post, of 
Bainbridge, president; Dr. Orange Pom- 
eroy, of Chardon, vice-president; H. C. 
Tuttle, of Burton, secretary. The com- 
pany officers are: The Burton Telephone 
Company, H. C. Tuttle, president; F. H. 
Crittenden, secretary; R. W. Ford, treas- 
urer, and George H. Hyde, manager ; the 
Chardon Telephone Company, Dr. Orange 
Pomeroy, president and manager, and W. 
C. Parsons, secretary and treasurer; the 
Bainbridge Telephone Company, C. R. 
Post, president ; C. P. Haskins, secretary ; 
Reno Howard, treasurer, and O. J. Post, 
manager; the Stafford Telephone Com- 
pany, George W. Stafford, manager. 
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ITEMS OF INTEREST. 

Work was started recently on the New 
Castle & Delaware City trolley line that 
will connect the two cities and give to 
Philadelphia a connection with Delaware 
City. 

The German Emperor is reported to 
have offered a prize of $20,000 for the 
best automobile war carriage, which is to 
combine all the requisites for service in 
the field. 

Science Abstracts has appeared in an 
enlarged and improved form with several 
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Professor S. F. B. Morse’s Old Home. 


Some months ago the house at No. 5 
West “Twenty-second street, New York 
city, was torn down to make room for a 
new building. Historical interest at- 
taches to this building from the fact that 
it was the home, for many years, of Pro- 
fessor S. F. B. Morse, the inventor of the 
telegraph. It was a typical New York 
brownstone front dwelling and was one of 
a row of several of similar architectural 
design. About 16 years ago a white mar- 
ble tablet was placed in the front of the 





———— 
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TABLET ON A Bur~pInG Now in COURSE OF ERECTION ON 1HE SITE OF PROFESSOR MORSE’S 
O_p Home In NEw York City. 


new features, among them a new section 
on steam machinery, gas and oil engines, 
and a department of abstracts dealing 
with all varieties of automobiles. 


The regular quarterly dividend of one 
and one-half per cent on New England 
Telephone and Telegraph Company de- 
clared last week, is payable May 15 to 
stockholders of record April 6. Transfer 
books closed April 7 to May 7. 


The Norfolk, Va., Street Railway Com- 
pany has put on its Lambert’s Point and 
Norfolk line separate cars for negroes. 
Suminer cars were hitched to the regular 


electric street cars and in the trailers the 
negroes rode. White patrons objected to 
the negroes riding in the cars with them, 
principally because the blacks employed 
at Lambert’s Point coal piers are so be- 
grimed that they soil the cars in which 
they ride. The company expects to con- 
tinue running the “Jim Crow” trailers. 


‘frame. 


house and this inscription was carved upon 
it: “In this house S. F. B. Morse lived, 
for many years, and died.” 

The tablet was removed from its posi- 
tion when the house was torn down and 
will be placed on the front of the new 
building which is now in the course of 
erection. ‘The accompanying illustration 
shows how the tablet will look on the face 
of the building, surrounded by a bronze 
Mr. James McCutcheon, the well- 
known New York merchant, is erecting 
the new building and very properly has a 
desire to perpetuate the historical interest 
of the spot. The bronze frame around 
the tablet bears this inscription: “This 
tablet was removed from the building for- 
merly on this spot and replaced A. D. 


1900.” In the illustration the word “for- 
mally” appears instead of “formerly,” but 
it is understood that the error will be cor- 
rected before the tablet is finally placed. 
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A Combined Electric Locomotive and 
Crane. 

The use of electricity in manufactur- 
ing establishments is becoming more ex- 
tended day by day. ItS¢On¥enience in the 
transmission of power is so great that it 
is being introduced everywhere, and 
wherever it is employed new uses are con- 
stantly suggested. For handling freight 
upon the railway tracks which are in al- 
most universal use in manufacturing es- 
tablishments it has been unusually satis- 
factory. The electric locomotive, while 
slow to make its appearance on the rail- 
roads of the country, is finding an im- 
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omotive. In addition to all the advant- 
ages which the latter machine possesses, 
it has made others peculiar to itself; the 
combination is much more effective than 
either machine alone. It is peculiarly 
valuable wherever large weights, exceed- 
ing the power of one or two men to han- 
dle, have to be lifted and transported. It 
can load cars and haul them wherever 
wanted. 

The machine will be found particularly 
valuable in and about railway shops and 
along lines of street railways. It can not 
only haul heavy loads, but pick up such 


weights 1s frogs, switches, crossings, 





ie a 














A CoMBINED ELEcTRIC LOCOMOTIVE AND CRANE. 


mense field for itself on the “industrial” 
railwaysof manufacturing establishments. 
In this field it has already developed a 
greater variety of forms than the smaller 
steam locomotive. This has been one of 
the surprises of recent engineering. 
Although the machines themselves have 
not been much talked about they have 
been sold in all directions. One of the 
great advantages of the electric locomo- 
tive is the flexibility of its design. Modi- 
fications are easily made. Its power is not 
a fixed quantity. A new electrical equip- 
ment and an addition of weight enables 
the power to be increased indefinitely, in 
fact up to the limit of the rails in carry- 
ing weight. The simplicity, economy and 
convenience of the machine have made it 
a fevorite wherever it has been used. 

In the machine illustrated, which was 
built by the J. G. Brill Company, of 
Philadelphia, the novel combination has 
been made of a crane with an electric loc- 


rails and any other heavy material with 
great facility. It can load them upon 
cars and then haul them to points where 
they are wanted, and unload them with 
equal ease. The locomotive crane can 
take rails from piles and shift them with 
greater facility that a gang of men, and 
with less danger of accidents. This facil- 
itv for handling heavy goods, unloading 
trucks and placing weights where they 
may be wanted, reduces the number of 
laborers and makes a reduction in the 
payroll which is not easily estimated. 
Three or four men with a machine of this 
kind should be able easily to do the work 
usually performed by a gang of 15 to 20 
laborers. 

The overhead railway in the shop has 
no counterpart in the yard. The machine 
shown in the engraving gives all the ad- 
vantages in the yard which the overhead 
hoist and trolley has in the shop, with the 
additional advantage that it is self-pro- 
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pelled, and since it can move wherever the 
tracks are laid it has many advantages 
over the traveling crane. As shown it 
has a five-foot wheel base, with a three 
and one-half-foot overhang at each end. 


- Where it is not necessary to carry loads 


on the deck of the machine adhesion may 
be obtained by piling ballast in the form 
of castings or pig iron upon the platform. 
Where so desired the machine has pockets 
between the sills which are filled with 
scrap iron. The crane is of the ordinary 
type, with the improvement of a hollow 
mast made of four-inch wrought iron pipe. 
The rope descends through this mast to 
the winding drum beneath the deck. The 
gib is of iron and is supported by a rod. 
The mast is held, as usual, by guys. A 
point of considerable importance in this 
connection is the fact that the same set 
of electrical apparatus is used for the 
work of hoisting and also for propelling 
the locomotive. The trolley stand is 
placed at one end, with the controller, 
brake, ete. Under it is fitted a short hood 
for the protection of the motorman. In 
the design shown the gib swings through 
about half a circle. Where the load is to 
be lifted at right angles heavier ballasting 
and a stronger mast are necessary. In case 
of necessity the platform can be made 


longer, so as to use it for carrying freight, 
and if still greater extension is needed, 
double trucks may be employed. In the 
type illustrated, by increasing the amount 
of ballast and using large motors, more 
than 200 horse-power can readily be made 
available. The builders have recently 
made one of these machines for their own 
use, and it has already demonstrated its 
usefulness in and about the works. 
Cheaper Telephones for Chicago. 
Residence telephones operated by the 
Chicago Telephone Company are to be 
cheaper, and tolls will be uniform within 
the limits of Chicago. This was the an- 
nouncement made in a letter to the judi- 
ciary committee of the city council. The 
letter was signed by John M. Clark, as 
president of the telephone company. 
More reductions in rates are likely to be 
made during the year if the company can 
get its new apparatus in working order. 
The letter stated that in future residence 
telephones now costing $125 a year will 
be scheduled at $100 a year. There are 
still some residence telephones costing 
$150 a year, but these are in the district 
south of Seventy-first street, and west of 
State street. This price will be reduced 


as soon as there are sufficient subscribers 
to warrant it. 


——_* ae 








The American Steel Foundry Com- 
pany, of Granite City, Ill., has installed 
a 150-kilowatt, 550-volt Western Electric 
generator in its plant. 
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Views, News AND INTERVIEWS 


“Some bright man can start a novel 
business and perhaps make money at it,” 
said an observing engineer. “I noticed 
in one of the large down-town office build- 
ings in New York city an office occupied 
by a sample steam automobile. The boil- 
er is just under the passenger’s seat, and 
it occurs to me that riding in such a po- 
sition might be rather torrid on a July 
day. I would suggest that some good man 
could secure the adjoining office and estab- 
lish a trade in asbestos trousers for steam 
automobilists.” 














A prominent New England belt manu- 
facturing company has a salesman, who 
may be called “Mac,” and who is known 
to the electrical fraternity throughout 
the east. Recently he was requested to 
go to a certain town in his territory and 
secure an order for a belt which was about 
to be placed. With repeated assertions 
to his superior that he would certainly 
sell the belt he started. The man who 
was placing the contract objected to Mac’s 
price as higher than any of the other 
bids received, when Mac delivered him- 
self of the following: “I'll sell you the 
belt and I’ll do it for the lowest price 
you’ve got, but I’ll take the difference out 
of the belt. That’s what these other fel- 
lows are doing.” He secured the order at 
his price. 





So far as is known, no person has ever 
committed suicide by voluntary contact 
with an electric current. 





The Western Union Telegraph Com- 
pany has notified the public that a 


telegraph office has been established 
in the native quarter of the city 
of Pekin, China, and that messages 


thereto should be addressed to “Pekin 
City.” The glad tidings were distributed 
in that part of New York city inhabited 
by the Chinese by Ching Wong Lee, who is 
the official announcer of news in the Chin- 
ese quarter. All the important news that 
comes here from China is translated from 
English and posted by him in Chinese 
characters on the telegraph poles and 
dead walls of Chinatown. The Chinese 
were disappointed when they learned that 
the tariff for a cable message from New 
York city to Pekin will be at the rate of 
$1.60 a word. j 





To pay practically $25 for a brief 10- 
word message to the Philippines may seem 
extravagant, but when one reflects that it 
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travels three-fifths of the distance around 
theglobeincompleting the journey, passing 
under the direction of half a dozen differ- 
ent companies, the cost seems far from ex- 
orbitant, says a writer in a popular maga- 
zine. The ordinary course of such a mes- 
sage would be from New York to Cape 
Breton, Nova Scotia, thence to Heart’s 
Content, Newfoundland, where it dives 
under the Atlantic, to reappear on the 
coast of Ireland. From here it is for- 
warded to London, which is the great 
centre and clearing house for the cable 
business of the whole world. From Lon- 
don the message will be forwarded either 
across the English Channel and overland 
to Marseilles, or by the Eastern Telegraph 
Company’s line around the Spanish penin- 
sula, stopping at Lisbon. Through the 
Mediterranean the route leads to Alexan- 
dria, across Egypt by land, down the Red 
Sea to Aden, through the Arabian Sea to 
Bombay, over India by land, across the 
Bay of Bengal to Singapore, along the 
coast to Hong Kong, and across the China 
Sea to Manila. Notwithstanding the 
many lands and many hands through 
which it passes the message is forwarded 
with reasonable promptness, with perfect 
secrecy, and all the way in English. 





The navy department of yards and 
docks has asked for bids on the steel cais- 
son for dry dock No. 2, at the Brooklyn 
Navy Yard, now being rebuilt. This 
caisson will be of an -improved type, 
equipped with electrical machinery in- 
stead of the usual boiler and engine. 
This caisson will displace one of the same 
size, but of the old type. It will cost 
somewhere in the neighborhood of $40,- 
000 or $50,000. 





A Supreme Court jury has awarded a 
lady damages against the Nassau Railroad 
Company, of Brooklyn, N. Y., to the 
amount of $2,300 for being heavily sat 
upon by a “very fat man.” It seems that 
the accident happened as the result of the 
sudden stopping of a car, for which the 
railroad company is held liable. 





There were great times in the metropo- 
lis of Belleville, Ill., on the night of April 
3. Because of the depleted condition of 
the city treasury, the mayor discharged 
the entire police force, ordered the elec- 
tric light company to cut off the entire sys- 
tem of street lights, and discontinued the 
city water service. In consequence, Belle- 
ville was without police and fire protec- 
tion and was in total darkness. This was 
brought about, it is stated in extenuation, 
by injunction proceedings to prevent 
Belleville banks from honoring city war- 
rants and advancing money on them. 
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OUR CANADIAN LETTER. 
HintTonsury, Ont.—A fire-alarm sys- 
tem will be installed by the corporation. 


LiverPooL, N. S.—This town will be 
provided with an electric light system. 


NortH Toronto, Ont.—An electrical 
engineer is wanted here; address W. J. 
Douglas, town clerk. 


NortH Toronto, Ont.—The Council 
is considering the question of installing 
an electric light plant. 


BraMPTon, Ont.—The Brampton Gas 


_Company is understood to be considering 


the installation of an electric light plant. 


ALMONTE, OnT.—The Almonte Elec- 
tric Light Company expect shortly to be 
in a position to commence the proposed 
improvements to their plant. 


BrRaCEBRIDGE, ONT.—The Bracebridge 
& Trading Lake Company will build an 
electric railway from Bracebridge to 
Beaumaris. 


Preston, Ont.—It is rumored’that the 
Preston & Berlin Street Railway Com- 
pany will build a line between this place 
and Berlin. 


Diesy, N. S.—Dr. Edward Gahan, of 
Boston, is reported to have purchased 
the electric light plant at this place. It 
is his intention to add new dynamos and 
engine. : 

Toronto Junction, Ont.—W. T. 
Stewart, electrical engineer, of Toronto, 
has been engaged to prepare an estimate 
of the cost of an electric light plant for 
this town. 


Hamitton, Ont.—The Crow Lake 
Railway and Development Company is 
seeking incorporation, with head office 
in this city, to build an electric railway 
from White Fish Bay to Crow Lake; cap- 
ital, $200,000. 


Niagara Farts, Ont.— Tenders have 
been taken for the rebuilding of the 
power house of the Niagara Falls Park 
and River Railway. 

The Sutherland Construction Company 
purpose commencing work at an early 
date to convert the horse car railway to 
an electric system. 

It is understood that the Cataract Pow- 
er Company have arranged to supply 
power to another large factory to be built 
here. It is said that this contract will 
take up all the surplus power now gener- 
ated by the Cataract Power Company, 
and that arrangements will be made at 
once to increase the supply. 

J. A: ©. 

Montreal, April 7. 
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An Electric Attachment for Steam 

| Vehicles. 

The steam automobile has become pop- 
ular in many parts of the country, par- 
ticularly outside of the cities, owing to 
its low price, lightness and ease of man- 
agement. As is well known, propulsion 
is produced by a diminutive pair of steam 
engines operated by a very compact boiler 
heated by a bunsen burner. ‘The gas 
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A pressure of the button results in a 
spark being produced within the furnace 
which will ignite the gas when turned on. 
By the aid of this simple apparatus the 
fire may be re-ignited without stopping 
the vehicle, should it become accidentally 
blown out while under way, and, further, 
it admits of considerable economy in fuel 
as the fire may be extinguished entirely 
whenever a stop is made, as the natural 

















Fies. 1 AND 2.—ELECTRIC ATTACHMENT FOR STEAM VEHICLE. 


employed in the burner is produced from 
gasoline under air pressure. The disad- 
vantages attending the use of the vehicle 
are the necessity of having to stoop under 
it and, by the aid of matches, reignite the 
fire if it has been extinguished during a 
stop, or, as is sometimes the case, if it 
becomes blown out by sudden gusts of 
wind when under way along the road. 
Inthelatter instance a stop is necessitated, 
as well as the match scratching business 
above referred to. 

The A. L. Bogart Company, of 123 
Liberty street, New York city, who make 
a specialty of electric gas lighting appara- 
tus, have devised an electrical igniting 
attachment to obviate the disadvantages 
above referred to, which we illustrate as 
applied to that type of steam automobile 
known as the “Locomobile.” Figs. 1 and 
2 represent the device as applied to the 
wagon, being respectively a rear and side 
view, and Fig. 3 is an enlarged diagram 
of the various details of the apparatus 
with the method of attaching the igniter. 
This latter is contained in a cylindrical 
case and consists of an electro-magnetic 
vibrator carrying spark points, which 
project through the bottom of the furnace 
just above the upper surface of the burn- 
er. The igniter is supported by an iron 
brace A BC, secured to the under part of 
the wagon body at DE by screws BC. 
A push button is located at the right hand 
side of the seat near the starting lever, 
so that it may be operated by the driver, 
either from within or without the wagon. 
A cylindrical case contains two cells of 
dry battery, which is placed in the tray in 
the front of the vehicle under the foot- 
board. 


heat of the burner is sufficient to vaporize 
the gasoline from one and a half to two 
hours after extinguishment. 

It is stated by the manufacturers that 
no technical knowledge is required in the 
installing of the device, as no alteration 
in any part of the vehicle is necessary. 
2 
Massachusetts Gas and Electric Light 

Commissioners’ Report. 

The admirable report of the Board of 
Gas and Electric Light Commissioners of 
the Commonwealth of Massachusetts for 
the year 1899 has recently appeared. 














Furnace 











Battery Box 


Fig. 8.—DIAGRAM OF ELECTRIC IGNITER FOR 
STEAM AUTOMOBILES. 


This is the fifteenth annual report of this 


body, which has general supervision over 
.the gas and electric light plants in its 


state. Its report is a large document of 
221 pages and contains an immense 
amount of information of the most inter- 
esting character. Itappears from the report 
that there ere in Massachusetts 17 towns 
operating municipal electric light plants. 
The total loss in the operating accounts 
of these plants for the year ending June 
30, 1899, was $69,442.12, which does not 
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include depreciation. One of the most 
interesting features of the report is the list 
of accidents caused by escaping gas. Dur- 
ing the year there were no less than 102 
cases causing the death of 65 persons and 
injuries to 69 others. Of the fatal cases 
24 were suicidal, leaving 41 cases of death 
and 64 of injury due to accidental causes. 
In comparison with this it is interesting 
to note that only 17 accidents, of which 
six were fatal, were chargeable to elec- 
tricity. One of these cases illustrates re- 
marks recently made by the ELECTRICAL 
REvIEw as to the unnoticed escape of gas 
from leaky street mains. A young man 
named A. B. Danforth was found dead in 
his bed in Boston, on February 14, 1899, 
from gas that had leaked in from a main 


in the street and permeated the ground. 
> 


AUTOMOBILES 


A quarterly dividend of two per cent 
on the preferred stock was declared on 
March 20 by the directors of the Electric 
Vehicle Company. 

Mr. Charles J. Glidden, of Lowell, 
Mass., president of the Erie Telephone 
system, has substituted electromobiles for 
his entire livery outfit at Lowell. 


By June 1 it is expected that the New 
England Electric Vehicle Transportation 
Company will have the large building on 
Downing street, Newport, R. I., fitted up 
with a practice ring, repair shop, etc.. 
and 100 automobiles for general use. 




















The Lietuviszka Paszelpos Szv Izidor- 
ians has been incorporated under the laws 
of Illinois, by Simon Zilinkas, Wincentas 
Piyszis and F. J. Arszancki. It is rum- 
ored in financial circles that the new cor- 


poration will not go into the automobile 
business. 


Sipe & Sigler, of Cleveland, Ohio, have 
just shipped something more than a car- 
load of electromobile storage batteries to 
Honolulu, H. I. These batteries are to 
operate a train load of carriages manu- 
factured by the Woods Motor Vehicle 
Company, of Chicago. The carriages are 
consigned to Castle & Cook, Honolulu, 
who will put them in operation chiefly as 
public conveyances. 


Two -foreign concerns, both to manu- 
facture motor vehicles, were incorporated 
at Dover, Del., last week. They are the 
British Motor Coupe Company, compris- 
ing British capitalists, with New York 
connections, to buy, sell and deal in mo- 
tors and motor carriages, with a capital 
stock of $3,000,000, and the Anglo- 
American Motor Company, of New York, 
to deal in motors and motor vehicles, 
with a capital of $750,000. 











ELECTRICAL STANDARDS. 


THE FACILITIES AFFORDED BY THE OFFICE 
OF STANDARD WEIGHTS AND MEASURES 
FOR THE VERIFICATION OF ELECTRI- 
CAL STANDARDS AND ELECTRICAL 
MEASURING APPARATUS. 


BY FRANK A. WOLFF, JR. 


(Concluded from page 337.) 
THE METHOD OF COMPARISON ADOPTED. 


The practice in this country and in 
England has been overwhelmingly in fav- 
or of the Carey Foster method, but the 
construction of the Reichsanstalt stand- 
ards, with their terminals 16 centimetres 
apart, makes the use of the Carey Foster 
bridge almost out of the question. The 
design of a suitable bridge, capable of 
comparing coils of this type with those 
having a different distance between the 
terminals, introduces still further compli- 
cations. Moreover, in the Carey Foster 
method, additional resistances are intro- 
duced in the mercury cups of the commu- 
tator which are only eliminated in a per- 
fect mechanical construction. Besides, 
the resistances connecting the coils to the 
commutator, unless equal, are not elim- 
inated. While the Carey Foster method 
is at first glance superior in being a zero 
method, the Wheatstone Kelvin bridge, 
more simple and far less expensive in con- 
struction, excels the former, especially 
where the intercomparison of low resist- 
ance standards is concerned, provided the 
coils to be compared are first made nearly 
equal by means of a shunt of known value 
applied to the greater. The value of the 
shunt need not even be known to a high 
degree of accuracy in case of fairly well 
adjusted coils. 

The coils are connected to one another 
by copper forgings one and five-tenths cen- 
timetres thick and two centimetres wide, 
having, therefore, a resistance of about 
0.6 micro-ohm per centimetre of length, 
their terminals resting in mercury cups. 
To permit the comparison of coils dif- 
fering widely from the standards, provi- 
sions have been made to enable one of the 
coils compared to be placed in parallel 
with an accurately known coil by means 
of a second pair of mercury cups. 

The sources of error characteristic of 
the direct deflection method are due to 
the following causes: 

1. Variation of 
of test battery. 

2. Variation of galvanometer sensi- 
bilitv, due either to the variation of pro- 
portionality between deflection and cur- 
rent, or to a change in the actual sen- 
sibility. 

These only affect the deflection corres- 
ponding to the unbalanced differences in 
the ratios of the coils intercompared so 
that even ifthe errors in interpolationshould 
be relatively large, the error in the ratio 
will be exceedingly small. With the 
ratios adjusted by means of shunts to 
within z5}2$55 of equality, an error of 
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one per cent, five to ten times that actually 
existing, would produce an error of one 
part in 1,000,000 in the calculated ratio 
of the coils compared. 

The Wheatstone-Kelvin bridge entirely 
eliminates the resistance of the parts con- 
necting the lower mercury cups of these 
coils by means of shunting a second ratio 
coil across the resistance to be eliminated, 
the battery contact being transferred to its 
middle point. The inequality of the two 
halves of the ratio coil is eliminated by 
its reversal. The remaining sources of 
error are possible variable contact resist- 
ances in the mercury cups and possible 
differences in the insulation resistances 
between them. ‘The bottoms of the cups 
are accurately surfaced and these sources 
of error are shown to have no importance 
by interchanging the positions of the two 
coils compared. Thermo-clectromotive 
forces are eliminated by battery reversal. 
The heating effect of the test current was 
shown to be quite negligible, less than 
qooves0y for a current of .03 ampere 
for one-ohm manganin coils, since a cur- 
rent of one ampere through such a coil 
produces a heating of the coil above the 
temperature of the petroleum bath in 
which the comparisons are made of ap- 
proximately one degree centigrade. 

Since resistance comparisons can be 
made to within ;4, per cent at least, 
even in the case of properly designed 
.0001-ohm standards, all interested may 
assure themselves that every effort will be 
made by the Office to provide itself with 
primary standards of reference meeting 
the highest scientific requirements. 


STANDARDS OF ELECTROMOTIVE-FORCE. 


The unit of electromotive-force, the 
volt, is legally defined as 329% of the 
electromotive-force of a Clark standard 
cell at 15 degrees centigrade. 

The official standards of electromotive 
force for a government should obviously 
be, as far as possible, independent of any 
error due to impurities of the chemicals 
used. A large number of cells were set 
up with the purest commercially obtain- 
able materials, from a number of inde- 
pendent sources. The work of purifying 
these materials by special methods was be- 
gun. Cells have also been set up with 
some of the purified materials, though 
much still remains to be done. 

The intercomparisons so far made indi- 
cate a most satisfactory agreement of all 
the cells on hand, well within +54, per 
cent. he mean electromotive force of 
the three dozen or more cells furnishes, 
therefore, a standard of reference which 
may be relied on within this limit. In ad- 
dition to the Clark cells, a number of cad- 
mium cells, having considerable advan- 
tages over Clark cells, have been set up, 
but owing to lack of time no comparisons 
have as yet been made. New cells of both 
types are to be added from time to time, 
and intercompared with the old ones to 
determine whether any observable changes 
have taken place. 

The relation which the electromotive 
force of the Clark cell bears to that of the 
cadmium cell will also be periodically de- 
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termined, furnishing an additional check 
on the constancy of the standards of both 
types. 

With an accurately calibrated potentio- 
meter, and reliable standards of electro- 
motive force the Office is thus prepared to 
undertake the verification of direct-cur- 
rent voltmeters and millivoltmeters. 

MEASUREMENT OF ELECTRIC CURRENTS. 

A grave mistake was made by the Inter- 
national Congress in concretely defining 
all three of the principal electrical units, 
the ohm, volt and ampere, which are neces- 


sarily connected by the fixed relation C = —. 

R 
Hence only two of the definitions are inde- 
pendent, the chances being infinitesimal 
that the three definitions satisfy the rela- 
tion between them on account of the rel- 
atively large errors in the absolute deter- 
minations on which they are based. In- 
deed, it already seems that the volt, as de- 
fined in terms of the Clark cell is in error 
by almost .1 per cent. 

Since the standards of resistance and 
electromotive force, as specified by the 
International Congress, are certainly re- 
producible within ;3, per cent, the unit 
of current intensity, defined as the 
current which will flow through a con- 
ductor of unit resistance, there being 
unit difference of potential between its 
terminals, would be fixed within the same 
limits of error. 

Instead, it is defined in terms of the 
electro-chemical equivalent of silver. The 
voltametric measurement of a current is 
limited by the size of the apparatus avail- 
able and is, besides, impossible under or- 
dinary circumstances with the above ac- 
curacy. 

Lord Rayleigh is of the opinion that his 
determination of the electro-chemical 
equivalent of silver may be in error,by as 
much as {5 per cent. 

Retaining for the present the legal defi- 
nitions of the ohm and volt, currents may 
be consistently measured by the fall in 
potential, or potentiometer method, in 
terms of the specified standards of refer- 
ence. 

It is proposed to base all direct-current 
measurements on these principles. With 
suitable low resistance standards for the 
measurement of heavy currents and with 
the set of Clark cells already on hand, 
the Office is prepared to undertake the 
verification of direct-current ammeters 
within the limits practically set by the 
current-generating apparatus on hand. 

To summarize, the Office is, therefore, 
practically equipped for the verification of 
following classes of apparatus, viz.: 

Resistance Standards—Coil of the fol- 
lowing denominations: 1, 2, 5, 10, 100, 
1,000, 10,000 ohms. 

Low Resistance Standards for current 
measurements of the following denomina- 
tions: 0.1, 0.01, 0.001 and 0.0001 ohms. 

Resistance boxes. 

Potentiometers. 

Ratio coils. 

Standards of Electromotive Force— 
oom standard cells and other standard 
cells. - 

Direct-Current Measuring A pparatus— 
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Millivoltmeters and voltmeters up to 150 
volts. 

Ammeters up to 50 amperes. 

For the verification of direct-current 
measuring apparatus of even moderate 
range, the present facilities of the Office 
are entirely inadequate, although now-a- 
days potential differences up to 20,000 
volts, and currents of 20,000 amperes are 
met with in actual practice. 

Provision must also be made for the cal- 
ibration of wattmeters and energy met- 
ers. 

The verification of alternating-current 
measuring apparatus requires further 
facilities, and in view of the ever-increas- 
ing importance of alternating-current sys- 
tems, such facilities should be provided 
without delay. 

The verification of condensers and self- 
induction standards also merits attention. 

Another. question, practically related to 
electrical measurements, is the photometry 
of are and incandescent lamps. 

Preliminary steps have alrcady been 
taken by the American Institute of Elec- 
trical Engineers, looking forward to the 
cooperation of the Office in the official 
verification of incandescent lamps as sec- 
ondary photometric standards to enable 
even the moderate consumer to procure 
reliable standards at a reasonable rate. 

The measurement of high and low tem- 
peratures will also be taken up, a knowl- 
edge of the exact thermal conditions under 
which certain industrial operations are 
conducted being of the utmost practical 
consequence. 

There are two most reliable electrical 
methods based respectively on the varia- 
tions of electrical resistance and of ther- 
mo-electromotive force with the tempera- 
ture. Hence, with standards of electro- 
motive force and resistance available, this 
subject is brought within easy reach. 

No claim of originality is made in what 
has been accomplished. The magnificent 
work of the Physico-Technical Reichsan- 
stalt, at Berlin, with its staff of scientific 
and technical assistants and its almost 
unlimited resources has been of the great- 
est help. It has set such a high stand- 
ard of excellence that it will require years 
for similar bureaus, which will surely be 
organized by other governments, to attain. 

enenat agile * 
National Association of Manufacturers. 

The fifth annual convention of the 
National Association of Manufacturers 
will be held in Boston on April 24, 25 
and 26. The business sessions will be 
held in Tremont Temple. The conven- 
tion will be called to order at 10 o'clock 
Tuesday morning, April 24, and business 
sessions will be held morning and after- 
noon on Tuesday, Wednesday and Thurs- 
day. ‘Tuesday evening will be devoted to 
an informal entertainment of the visitors 
in order to establish cordial social re- 
lations between all present. Wednesday 
evening will be devoted to a public meet- 
ing for the discussion of some subject of 
interest to manufacturers in general. The 
detailed arrangements for this meeting 
have not yet been completed. 
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A Small Automatic Electric Air 
Compressor. 


For certain minor uses air under mod- 
erate pressure is very important and has 
met with numerous applications of great 
interest. Among these may be mentioned 
surgeons’ and physicians’ uses, in ma- 
chine shops and forges, for artists using 
the so-called “air-brush,” and especially 
in restaurants, hotels and saloons for the 
dispensing of beer which is forced out of 
its containing barrels by air pressure. 

The little machine illustrated herewith 
is a very neat and ingenious application 
of the electric motor to a small air com- 
pressor for such purposes. The motor is 
adapted to take about one ampere of cur- 
rent at 110 volts and is geared, as the il- 
lustration plainly shows, to a small double 
acting air pump cylinder which communi- 

















SMALL AUTOMATIC ELECTRIC AIR PUMP. 


cates through a gate valve in the base of 
the apparatus to an air reservoir in which 
the compressed air is stored. A gauge 
on top of the machine shows the pressure 
and a highly ingenious regulating mech- 
anism, shown in the front part of the ap- 
paratus as illustrated, makes the action of 
the whole entirely automatic. 

As the air pressure rises it forces up 
the plunger of a small cylinder attached 
to the side of the motor and counter- 
weighted by means of an adjustable 
spring; the spring is gradually forced up 
until it is thrown past the centre, as in 
the ordinary form of quick break switch, 
and shuts off the current. As the air is 
used the pressure in the tanks connected 
with the machine falls until a point is 
reached where the reverse action takes 
place and the quick acting switch is 
closed, again starting the motor, which 
pumps until it is again shut off. This 
variation is usually made between pres- 
sures about five pounds per square inch 
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apart in machines working normally up 
to about 40 pounds per square inch air 
pressure. For the majority of uses to 
which the apparatus is applied it is at- 
tached to an air tank of eight or ten cubic 
feet capacity in which the pressure is 
maintained a little above that required. 
A reducing valve on the outlet to this 
tank maintains the pressure in the outlet, 
or where the air is applied, almost ex- 
actly constant, while the pressure in the 
tank itself varies through the limits men- 
tioned above with the working of the 
machine. 

The whole apparatus is so small that 
it can be covered with a bell glass. In 
this way it has not infrequently been 
used as an ornament, especially in res- 
taurants, ete., where it is used as an ad- 
junct for beer dispensing. The machine 
is made by- the Auto-Electric Air Pump 
Company, 39 Cortlandt street, New York. 
It is manufactured for the ordinary volt- 
ages of continuous current, alternating 
currents of the usual frequencies, or low- 
voltage current taken from a storage or 
primary battery. 





=> 
Erie Telephone News. 

President Charles J. Glidden, of the 
Erie Telephone system, has just returned 
from a three weeks’ tour of inspection 
of the Erie system in Arkansas, accom- 
panied by Vice-President Chas. E. 
Adams, who was recently elected to that 
office representing the recent purchasers 
of a large interest in the Erie stock. 
Mr. Glidden says that the people of Ar- 
kansas and Texas were never in a more 
prosperous condition and that much ac- 
tivity prevails in all lines of trade. 
Heavy rain in Texas the past 10 days in- 
sures splendid crops of all kinds. The cities 
of Beaumont, Galveston, Houston, San 
Antonio, Austin, Cleburne, Ft. Worth, 
Dallas and Little Rock were visited, and 
over 2,000 miles of the company’s pole 
line gone over. The telephone business 
throughout is in a flourishing condition. 
The growth last year was from 75 to 100 
per cent, and the increase this year will 
be at least 50 per cent. Vice-President 
Adams was highly pleased with the ex- 


cellent condition of the company’s plant 
at all points and will make a special re- 
port to the parties whom he represents 
regarding his observations. The com- 
pany now has a complete system of long 
distance No. 8 copper wires by several 
routes to all the important cities and 
towns of Arkansas and Texas, and owns 
and occupies its own buildings at the fol- 
lowing places: Galveston, two at Hous- 
ton, San Antonio, Austin, Ft. Worth, two 
ai Paris, Waco, Laredo and Little 
ock. 
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EXPORT NOTES 


Mr. Robert Fellinger, engineer, of the 
firm of Siemens & Halske, Vienna, Austria, 
who has been in New York city for sever- 
al days, stopping at 67 West Ninety-seventh 
street, will leave for the West in a few 
days to make purchases of machine tools 
required by his company. Upon his re- 
turn, in about two weeks, he will transact 
some business here. 











The State Department received on 
March 20 a telegram from Richard T. 
Greener, United States Consul at Vladi- 
vostock, the eastern terminus of the 
Trans-Siberian Railway, that estimates 
had been prepared for the construction 
there of an electric trolley tramway 20 
miles long, electric lights and- waterworks, 
and that proposals were desired from the 
United States. This report shows that 
the Russians are in earnest in their inten- 
tion to make Vladivostock an important 
city. 

The shipment a few days ago to Alex- 
andria, Egypt, of a quarter of a million 
dollars’ worth of car material is only an 
initial movement of such merchandise to 
that Mediterranean port. If the under- 
takings under way in Egypt are developed 
as contemplated, the demand for railroad 
material, both electrical and steam, as 
well as for machinery and many lines of 
manufactured iron, will be a feature of 
this year’s foreign trade. Nearly every 
car and locomotive builder in the country 
as well as nearly every mill, is at the 
moment quoting on requirements for 
Egypt. 

The River Plate Review announces that 
the municipality of Buenos Ayres is invit- 
ing bids for the erection and equipment 
of electrical works for supplying the whole 
of that city with electric current for light- 
ing and power for both public and private 
uses. One of the conditions permits the 
contractors to tender bids for the erection 
of a municipal station equipped with a 
three-phase, high-pressure plant. The 
mains will be laid throughout the entire 
city and suburbs. Preference will be giv- 
en to those offers which agree to the trans- 
fer of the entire undertaking to the city at 
a fixed period. Already four supply com- 
panies are at work in a portion of the city, 
the district being a very extensive one. 
Owing to the capital required in the un- 
dertaking, it is doubtful if many bids will 
be sent. 


A syndicate has been formed in Lon- 
don, England, with a capital of $2,500,- 
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000, headed by M. P. Davis & Company, 
which has purchased the Anglo-Argen- 
tine, Ciudad de Rosario, Rosarino del 
Norte and Oeste tramways. The syndi- 
cate has made application to the author- 
ities to change these roads to electric trac- 
tion. Although the largest undertakings 
in Argentina and other South American 
countries are usually backed by European 
capitalists, principally English or Ger- 
man, considerable American-made mater- 
ial is used by them, especially where elec- 
trical works or railroad building is con- 
templated. Frequently the orders are se- 
cured through the branch offices of Amer- 
ican concerns in either London or Berlin. 
If the engineer for the undertaking hap- 
pens to be either German or English the 
contract is invariably sent to the other 
side for execution. If American, the con- 
tracts are sure to arrive here and manu- 
facturers are asked to bid direct. Some 
good-sized orders are said to be arriving 
from Argentina for agricultural imple- 
ments, manufactured iron and electrical 
material, but in other lines of manufac- 
tured products the purchases are only 
moderate. The Argentine Government 
has granted Daniel McKinley & Brother, 
of No. 329 Calle Rivadavia, Buenos Ayres. 
a concession to construct and work a tele- 
graph and telephone line between Buenos 
Ayres and Rosario, a distance of 160 
miles. They will require the necessary 


material. 
‘ —— + >e ——— 


ELECTRIC LIGHTING 


The plant of the Ballston Spa, N. Y., 
Light and Power Company, comprising 
an electric station and gas works, has 
been sold to the Hudson River Power 
Transmission Company. The formal 
transfer was made April 1. 

Stockholders of the Bordentown, N. J., 
Electric Light and Motor Company, have 
elected the following officers: President, 
Henry V. Massey; vice-president, Dr. 
James S. Gilbert ; secretary and treasurer, 
Mitchell B. Perkins, William Burns and 
John G. Devine. 

The Hammonton, N. J., Electric 
Light and Power Company has been pur- 
chased by a new company. The officers 
are R. J. Byrnes, of Hammonton, presi- 
dent; Francis J. Thorn, of Edgewater 
Park, secretary and treasurer, and George 
H. Brett, of Philadelphia, general man- 
ager. Hereafter the company will be 
known as the Electric Light and Power 
Company, of Hammonton. 


The Niagara Falls Power Company, of 
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Buffalo, N. Y., has almost .doubled its 
capital stock. It is stated that the com- 
pany has, filed a certificate with the Secre- 
tary of State, showing an increase of capi- 
tal stock from $3,500,000 to $6,500,000. 
The increase is ‘to consist of 30,000 shares 
which are to be issued up to April 1 at 
par only , and in conversion at par for six 
per cent gold debentures of the company. 
The certificate of increase is signed by 
William B. Rankine and William S. 
Hubert. It certifies that the amount of 
actually paid in stock of the company is 
$3,331,000. The debts and_ liabilities 
consist of $9,629,000 first mortgage bonds, 
and other indebtedness of $20,000.” 

All preliminary work preparatory to 
the building of the big power plant at 
Spier, N. Y., is progressing, and the Hud- 
son River Power Company will soon let 
the contract for the construction of the 
monster dam and station. Actual work 
it is expected, will be well under way be- 
fore Summer is far advanced. Within five 
miles of the proposed big power plant are 
Corinth, Palmer, Wilton, Mt. McGregor, 
Kings Station, Gansevoort and _ other 
small villages. Glens Falls, Sandy Hill, 
Fort Edward and Saratoga are well within 
ten miles of Spier, while between the ten 
mile and 15 mile circles are Schuylerville 
and Greenwich. Ballston is over 15 miles 
from Spier, and Fort Ann on the north 
is just within the 20 mile circle. Me- 
chanicville is between 20 and 25 miles 
from the site of the dam and Cohoes on 
the south and Whitehall on the north 
are crossed by the 30 mile circle. Troy 
is 35 miles and Albany is barely 40 miles 
from the centre of the map. 

The announcement is made that the 
Shawinigan, Quebec, Water and Power 
Company, will transmit the power which 
it has developed to Montreal. The com- 
pany will, early in the coming Summer, 
complete the works it has had in process 
of construction during the last year. 
These works consist of a canal and the 
necessary flumes, etc., to develop 30,000 
horse-power, and the construction is such 
that this amount can easily be increased 
to 75,000 horse-power. These works will 
be utilized during the coming Summer by 
the delivery of power to manufacturing 
establishments at Shawinigan Falls, but 
it is not the purpose of the company to 
deliver the power in Montreal until the 
Spring of 1901. The transmission line 
will be a little less than 80 miles in length, 
and will run along the Great Northern 
Railway, which is now being completed, 
and which runs in a direct line west from 
Shawinigan Falls to Joliette. From this 
point the line will run straight to the end 
of the island of Montreal, coming into the 
city by the most direct available route. 
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New Italian Electrical Undertakings. 
he’ number of electrical undertakings 
in Italy are creating a demand for mater- 
ial and machinery which is bound to inter- 
est many manufacturers in this country. 
The London office of one of the principal 
engineering concerns here which supplies 
one of many types of apparatus needed 
in the construction of electrical works 
sent by last mail a complete list of these 
undertakings to its home office, says the 
New York Commercial Bulletin. Among 
the most important of these may be men- 
tioned La Societa per la Tramvie Elec- 
triche de Terni, with headquarters in 
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in capital of 1,700,000 lire, which is to 
be increased to 2,500,000 lire, is to engage 
in the construction of electrical machin- 
ery, for which purpose they are to erect 
large works. La Societa Itiliana de Elet- 
tricita Alioth, in Milan, has become incor- 
porated with a capital of 300,000 lire, to 
undertake works on a small scale. La 
Compagnie d’ Electricite Thomson-Hous- 
tor de la Mediteranee has opened offices 
in Milan, with a subscribed capital of 500,- 
000 lire, for the exportation of general 
electrical undertakings in Italy. The 
Unione Telefonica Lombarda, recently es- 
tablished in Milan, with a capital of 350,- 





A New anpD CoMPLETE FouNDRY AND MacHINE WoRrRkS BUILDING. 


Rome. ‘They have a subscribed capital of 
1,000,000 lire. The company is to build 
an electric railway from Terni to Valle 
del Nera, together with other electric un- 
dertakings near Terni. La Societa Della 
Tramvie e Ferrovie Elettriche, also with 
headquarters in Rome, has a paid-up capi- 
tal of 1,500,000 lire, which is to be in- 
ereased to 15,000,000 lire. This concern 
is to install and operate a net-work of 
‘electric railroads from Rome to neighbor- 
ing towns. Their first project is to sub- 
stitute electricity for steam on the Roma- 
Frascati Railway, 15 niles in length, and 
the construction of an electric railroad 
from Rome to Ostia, 20 miles long. The 
president is Count Carlo Raspori, and the 
manager Roberto Cavallini; this last- 
named gentleman will make the purchases. 
La Societa Anonima di Contruzioni Elet- 
triche, which is to be managed by Broschi, 
Finzi & Company, in Milan, with a paid- 





000 lire, is to establish telephone ex- 
changes in Milan for a long-distance sys- 
tem. La Societa Anonima di Elettricita 
Umbra; at Perugia, is to operate an im- 
portant electric -lighting and _ traction 
plant in that city. Their capital is 1,- 
200,000 lire. La Societa Generale des 
Tramways et Chemins de Fer et Chemins 
de Fer du Centre, with headquarters at 
Naples, and a capital of 1,250,000 lire, is 
to construct and operate an electric rail- 
road between Naples and Piedmont. The 
municipality of Venice is considering a 
project for establishing an electric launch 
service on the Grand Canal. The 
launches to be adopted are to be 17 metres 
in length, three metres wide, and to ac- 
commodate 60 passengers, and the speed 
required will be from 12 to 15 knots. A 
project for a long-distance electric-power 
transmission scheme has recently been 
submitted to the Prefecture of Belluno, 
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near Venice, by Milani & Colle, of Padua, 
and water-power, which will require con- 
siderable machinery, will be used and uti- 
lized from the waterfalls of Lake Santa 
Croce. The project, according to the in- 
formation, is being favorably entertained, 
and will involve a very large outlay of 
capital. 
snthancnssetliae cto 
A New and Complete Foundry and 
Machine Works Building. 

The illustration on this page represents 
the new building of the Harrisburg 
Foundry and Machine Works, of Harris- 
burg, Pa., recently erected on a tract of 
five acres in the western part of that city. 
It was the idea of the designers to com- 
prise, as far as possible, the whole of the 
works in a single brick and steel building, 
about 145 feet by 300 feetinarea. The front 
part of the building is two stories high 
and is constructed of pressed brick and 
stone, having the full width of 145 feet. 
This extends backward about 45 feet. 
The remainder of the structure is a centre 
building of structural steel having a 50- 
foot span, with a lean-to on each side. 
The ridge of the roof is 65 feet high, 
and extends to the front of the building 
where a gable is formed, as the illustra- 
tion clearly shows. The unobstructed 
height of the underside of the girders 
of the roof from the floor is 37 feet. 
The offices and business department of the 
works are situated in one corner of the 
front, near them being storerooms and 
testing departments. The boiler-room 
and engine-room occupy the other corner 
of the front. The large main space is 
filled with machine tools, except in one 
corner, which is taken up by a pattern 
department, and to the rear is a large 
foundry. The distribution of power 
about the factory is electrical, the engines 
being of the company’s own make and 
giving 75 kilowatts at their normal speed 
of 275 revolutions per minute. The two 
engines of this size are coupled direct with 
generators delivering direct-current at 
240 volts. The works are lighted with 
235 incandescent lamps and 18 enclosed 
are lamps, all connected in parallel on the 
main wiring circuits. The output of the 
concern consists entirely of engines which 
are made in high-speed, medium-speed 
and Corliss types, ranging from six to 
3,000 horse-power. 

—*=&> 
Gift to Middlebury College. 


Ezra J. Warner, of Chicago, has given 
$50,000 to Middlebury, Vt., College, for 
the erection of a Science Hall. It is to 
have a thorough equipment of electrical 
appliances. 
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| CORPORATION NEWS 


Montrose, PAa.—The. Montrose Tele- 
phone and Telegraph Company has been 
rechartered with a capital stock of $1,500. 


CLEVELAND, On10o—The Abbot Elec- 
tric and Manufacturing Company has in- 
creased its capital from $15,000 to $40,- 
000. 


Pirtston, Pa—The Manufacturers’ 
Electric Light, Heat and Power Company 
has been incorporated with a capital of 
$10,000. 

EMLENTON, Pa.—The Valley Tele- 
phone Company, Emlenton, Venango 
County, capital, $5,000, has been incor- 
' porated. 





Cuicaco, Int.—The Monroe Electric 
Company has been incorporated. Capital 
stock, $5,000; incorporators: Eric Win- 
ters, A. Jackson and B. Bounds. 


Ottumwa, Iowa—The stockholders of 
the Ottumwa Railway Electric and Steam 
Company have voted to increase the capi- 
tal of the organization from: $200,000 to 
$350,000. 


Cuicaco, Int.—The Illinois School of 
Electro-Therapeutics and Pathology has 
been incorporated. Capital stock, $20,- 
000; incorporators: A. B. Slater, C. E. 
Heckler and G. Shadbolt. 





New York C 
Switch Company has been formed to 
manufacture electric switches. Capital, 
$25,000; directors: H. Rowland and R. 
A. Baldwin, South Norwalk, Ct. 


InpranaPouis, Inp.— The Jennings 
County Telephone Company was incor- 
porated with a capital stock of $6,500. 
The directors are: Charles Wright, Sam- 
uel L. Wright and William G. Kendrick. 


Sprine Vatutey, N. Y.—The Spring 
Valley Gas and Electric Company has 
been incorporated. Capital, $40,000; di- 
rectors: George M. Dunlop and: John D. 
Dunlop, Spring Valley; H. L. Hunt, New 
York. 


CLEVELAND, OnHI0o—The American 
Electrical Company has been incorpo- 
rated. with a capital stock of $3,000; in- 
corporators: J. R. MeQuigg, John Cola- 
han, J. E. Lloyd, G. B. Riley, L. G. 
Hopper. 


Witmineton, Den.—The American 
Multiplex Telephone, Telegraph and Ca- 
ble Company of Boston, to manufacture 
and construct all kinds of electric ap- 
pliances for the transmission of mes- 
sages; capital $1,000,000. 


Pomona. Cat.—The Sierra Power 
Company has been incorporated with a 
capital stock of $75,000, of which $58,- 
500 has been subscribed. Directors: C. 
G. Baldwin, J. Albert Dole, B. 8. Nichols, 
A. W. Burt and A..P. Nichols. 


TreNTON, N. J.—The Keystone Tele- 
phone Company, capital $2,000,000, has 
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been incorporated to operate telephone 
and telegraph lines. The incorporators 
are: Norman Gray and S. Stanger Is- 
zard, Woodbury, and William H. Chew, 
Camden. 


WasBasH, Inp.—The Wabash River 
Traction Company has been incorporated 
to build an electric road from Wabash to 
Peru. Capital stock, $20,000; directors: 
Dennis A. Blakesbee, F. Coleman Boyd, 
Dewight W. Blakesbee, John S.: Bradley 
and Nelson G. Hunter. 


Trenton, N. J.—The Hanscom & 
Hough Storage Battery Company has 
been incorporated with a capital stock of 
$3,500,000. The amount with which the 
company commenced business was $1,000. 
The principal office in New Jersey is at 
60 Grand street, Jersey City, N. J. 


New Apany, Inp.—The New Albany 
Light and Water Company, with a capital 
stock of $25,000, has been incorporated 
with the following directors: George E. 
Steinhauer, George Borgerding, E. M. 
Birod and C. 0. Kelso, of New Albany, 
and ©. D. Knight, of Fort Wayne. 


PatcHoauE, N. Y.—The Patchogue 
Electric Light Company has filed a certi- 
ficate with the Secretary of State, announc- 
ing that its capital stock has been in- 
creased from $20,000 to $40,000, divided 
into 800 shares of $50 each. The di- 
rectors include Edwin Bailey and George 
D. Gerard. 


INDIANAPOLIS, INpD.—The Flat Rock 
Telephone Company has been incorpo- 
rated with a capital stock of $3,000. The 
company will build a line in Bartholomew, 
Johnson, Shelby and Decatur counties. 
The directors are: Joseph Andrews, John 
Gant, Thomas Woolley, A. W. Sanin and 
C. A. Swaile. 


New Yorx City—The Western Union 
Telegraph Company has registered a 
mortgage for $20,000,000 to run 50 years 
at four and one-half per cent. Farmers’ 
Loan and Trust Company is trustee. 
The Western Union Building, New York, 
property at Fifth avenue and Twenty- 
third street, New York, and Chicago 
property are given as security. + 


Troy, N. Y.—The Electric Supply and 
Maintenance Company, of Troy, has been 
incorporated to do a general electrical 
business. The capital stock is $5,000, 
divided into shares of $10 each, and the 
directors are: Augusta S. Crable, Al- 
bert C. Phillips and Charles H. Smith, 
of Lansingburgh; Henry Schneider, of 
Troy, and Benjamin Vogel, of Green 
Island. 


Trenton, N. J.—The Inter-Oceanic 
Canal Company, capitalized at $100,000,- 
000, has been incorporated to build a 
waterway across Nicaragua connecting 
the Atlantic and Pacific oceans. The 
company’s charter also grants the right to 
build, own and operate railways, tele- 
graph and telephone lines and steamships. 
The incorporators are: William B. 
Crowell, Levi B. Gilchrist, James M. V. 
Rooney, James J. Traynor, George W. 
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Bell, Charles P. Codley and Richard D. 
Purcell, all of Jersey City. 


MENOMONEE, Wis.—Senator James H. 
Stout, John Hopwood and John H. 
Knapp are the incorporators of a new 
company, the Submerged Electric Motor 
Company, of Menomonee, organized for 
the purpose of manufacturing electric- 
propelling mechanism for boats, the in- 
vention of Tracy B. Hatch and 8. N. 
Smith. The capital stock of the com- 
pany is $50,000. 


Los ANGELES, Cat.—The Mountain 
Power Company has been incorporated 
for the purpose of acquiring and selling 
electricity. The capital stock is $500,- 
000, divided into 5,000 shares. Forty- 
five of the shares have been subscribed. 
The term of its existence has been placed 
at 50 years, and its place of business Los 


Angeles. The directors are: John S. 
Cravens, John. B. Miller, William R. 
Staats, J. S. Torrance, J. H. Holmes 


and W. S. Wright, all of Pasadena, and 
Henry Fisher, H. H. Sinclair, of Red- 
lands, and George H. Barker, of New 
York. 


FAyETrzviILLeE, N. Y.—A certificate of 
incorporation of the Madison & Onon- 
daga Telephone and Telegraph Company, 
capital $20,000, has been filed. The com- 
pany proposes to construct and maintain 
telephone and telegraph lines in the 
counties of Madison and Onondaga, 
and particularly to connect the villages of 
Fayetteville, Manlius, Chittenango, Can- 
astota, Cazenovia and Oneida. The di- 
rectors are: Frank E. Dawley, Ellis 
Woodworth, William T. Gaynor, Platt H. 
Smith, Henry B. Clark and Albert Carr, 
of Fayetteville, and Daniel G. Gates, of 
Chittenango. 

CoLoraDo Springs, Coto.—The Colo- 
rado Springs Electric Company has filed 
incorporation papers, the incorporators 
being: W. P. Bonbright, W. A. Otis and 
L. E. Curtis. The company is capital- 
ized at $1,000,000—10,000 shares having 
a par value of $100 each. The directors 
named for the first year are: W. P. Bon- 
bright, W. A. Otis, S. Reading Bertron, 
Philip B. Stewart, J. A. Hayes, J. F. 
Burns, R. J. Bolles, L. E. Curtis, Henry 
Hine, James F. Pomeroy, Spencer Pen- 
rose, F. M. Morley and C. E. Palmer. 
This is the corporation that assumes 
charge of the El Paso Electric Company. 

edie. 
First of May Removals and Extensions. 

In accordance with its annual custom 
the ExrctricaL Review will publish in 
the last issue of the current month not- 
ices of removals and extensions of com- 
panies in the electrical and allied indus- 
tries. It is requested that information 
of such removals be sent to the Exrc- 
TRICAL REVIEW as early as possible. 

csc elitist 

The Addison & Panton Telephone Com- 
pany has been organized to run from Ad- 
dison to Bridport, Vermont, and to con- 
néct with the Lincoln & Bristol Telephone 
Company’s line. 
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INDUSTRIAL NOTES 


The Electric Appliance Company, Chi- 
cago, are endeavoring to inoculate the 
electrical public with some of their en- 
thusiasm for Dayton fans for the season 
of 1900. 


The New York & Ohio Company, War- 
ren, Ohio, has issued its regular monthly 
calendar for April. It is a tasteful nov- 
elty, advertising Packard incandescent 
lamps and transformers. 











The Potomac Terra-Cotta Company, 
Washington, D. C., manufacturers of the 
Mason Underground Conduit, is repre- 
sented in New York city, by the Morris 
Electric Company, 15 Cortlandt street. 


The Joseph Dixon Crucible Company, 
Jersey City, N. J., advertises on its cal- 
endar blotter for April the Dixon silica 
graphite paint which is described as the 
ideal protective coating for wood or metal. 


The Allen Soldering Stick, which is a 
stick of plastic material for use as a 
soldering flux, has met with a flattering 
reception from many electric lighting and 
other companies. It is made by L. B. 
Allen Company, Incorporated, of Chi- 
cago 


John T. McRoy, of New York and Chi- 
cago, the well-known manufacturer of 
McRoy’s vitrified clay conduits, is out 
with his attractive monthly calendar 
blotter, which carries some pointed ad- 
vice to military men as well as electrical 
engineers. 


A giant postal card, issued by the Speer 
Carbon Company, St. Marys, Pa., an- 
nounces that “ the Speer self-lubricating 
brushes are guaranteed superior to any- 
thing on the market.” The company 
furnishes free samples, and will be glad to 
hear from users of carbon brushes. 


The North German Lloyd Steamship 
Company recently entertained a large 
number of guests at breakfast aboard 
the steamship Kaiserin Maria Theresia, at 
the Hoboken piers of the company. The 
breakfast was held at noon, and was en- 
joyed by a number of distinguished per- 
sons. 


Stanley & Patterson, New York city, 
have issued a remarkably artistic book- 
let, printed in two colors, describing the 
“Matchless” cigar lighter. This is a 
meritorious device which has gained 
great popularity and which Stanley & 
Patterson highly recommend. The book- 
let may be had free on application. 


Alfred F. Moore, the well-known Phil- 
adelphia wire manufacturer, has issued a 
circular expressing his appréciation and 
thanks for the many kind offers of assist- 
ance and sympathy extended at the time 
of the destruction of his manufacturing 
plant. The circular states that the firm 
is taking immediate steps to rebuild. 


Gratifying increase in its southern trade 
has lead the General Incandescent Arc 
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Light Company to move its Charlotte, N. 
C., offices into larger quarters. They are 
now in the Y. M. C. A. Building, where a 
stock is carried, consisting of G. I. incan- 
descent lamps, switches, ete., and the pop- 
ular Paragon fans. 


The Falcon Electric Manufacturing 
Company, New York city, has just issued 
its “Bulletin No. 4,” relative to panel 
boards of various types which are manu- 
factured in its shops. This company has 
recently published for the trade the fol- 
lowing three bulletins: “Falcon All-Drawn 
Pure Copper Knife Switches,’ “Falcon 
Plug and Flush Receptacles,” “Falcon 
1900 Fan Motors.” 


The Hart Manufacturing Company, 
Hartford, Ct., has just issued catalogue 
A, illustrating and describing its “Dia- 
mond H” two-button push switches. The 
company makes prominent the significant 
aphorism “Trifles make up perfection, 
and perfection is no trifle.” The cata- 
logue is handsomely prepared, is inter- 
esting and is sent free on request. 


The Martin J. Insull Company, west- 
ern selling agents for the General Incan- 
descent Are Light Company, announces 
its removal about May 1, from the Mon- 
adnock Building, in Chicago, to No. 48 
West Jackson Boulevard, where a large 
stock of the General Incandescent Arc 
Light Company’s products can be carried. 
The General Incandescent Are Light 
Company is now carrying standard lines, 
such as are and incandescent lamps, 
switches, fans, ete., in stock at all of its 
offices. 


The Merritt Air Brake Company, has 
been formed to manufacture and sell the 
air brake invented by Mr. Frank W. Mer- 
ritt. The offices of the company are 20 
Broad street, New York city, and the fol- 
lowing named gentlemen have been elected 
officers: President, Charles M. Englis; 
vice-president, Jabez C. Gilbert ; secretary 
and treasurer, William M. Hoagland. 
The Merritt air brake is claimed to com- 
prise the latest advances in this field, and 
has been given a severe but highly satis- 
factory test by a street railway company of 
New York. 


“Marine Electrical Apparatus” is the 
title of a sumptuous booklet partaking of 
the character of a catalogue, which is is- 
sued by the General Electric Company, 
from its own press at Schenectady, N. Y. 
The booklet gives full particulars and 
many artistic illustrations of the appara- 
tus made by this company and used for 
installations aboard ship. It is one 
of the most complete expositions of 
marine electrical apparatus that the 
ELECTRICAL REvIEw has ever seen. The 
typography and press work of the booklet 
are of a high order of excellence, and the 
whole work reflects great credit upon 
those who are responsible for it. The 
booklet may be had free on application at 
any of the company’s offices. 


The growth of the electromobile industry 
is well illustrated by the condition of the 
trade with the firm of Sipe & Sigler, 
Cleveland, Ohio, manufacturers of the 
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Willard storage battery. This firm origin- 
ally occupied two floors of their building, 
40 feet by 165 feet—they now find their 
entire building consisting of six floors of 
this size entirely inadequate and have pur- 
chased several lots adjoining their present 
quarters, and will at once construct a 
second building of about 100 by 165 feet. 
Part of the second building will be de- 
voted to the manufacture of rubber jars 
and insulators, which are used largely by 
this firm in the manufacture of electro- 
mobile batteries. They have already pur- 
chased their machinery for the equipment 
of a most modern rubber plant. The en- 
tire plant will be completed and in oper- 
ation in about 60 days, and this concern 
will manufacture complete every item en- 
tering into the construction of the storage 
battery. It is intended to prepare in 
this plant for an output of 800 cells of 
electromobile batteries per day, besides an 
equal amount of other types of battery. 
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Both the Michigan and the Independ- 
ent telephone companies are arranging to 
put their wires underground in the prin- 
cipal streets of Lansing, Mich. 











The Erie Telephone System made a net 
gain of 4,276 subscribers in March. The 
total number connected March 31 was 
117,603, and the number waiting connec- 
tion was 6,216. 

The Pacific Coast Telephone System 
made a net gain of 2,170 subscribers in 
March. The total number connected 
March 31 was 71,184, of which 18,366 
are in San Francisco. 

At a meeting of independent telephone 
companies, held at Weyauwega, Wis., it 
was decided to organize a state association 
and operate all the toll lines under one 
system. At the meeting 1,800 miles of 
toll line and 5,200 subscribers were rep- 
resented. The association is a combina- 
tion against the Bell company in its 
state. 

The People’s Independent Telephone 
Company, of Knoxville, Tenn., will begin 
at once the extension of its lines to Morris- 
town, Greenville and other points to 
reach Bristol. J.C. Duncan, of the Inde- 
pendent Company, states that the move- 
ment to secure the consolidation of all 
independent lines would result in an oppo- 
sition company to the Bell. 

The comparative statement of the out- 
put of instruments by the American Bell 
Telephone Company for the month ended 
March 20, 1900, is as follows: 


March— 1900, 1899 1898. 
Grade.cumtpet.occc..ce5 s+ ass 65,878 67,033 28.909 
jg EE ee ee 20,664 13,530 = 15,737 

Net output............0.. 45,214 58,508 13,172 

December 21 to March 20— 

Gross cutput........cccoscces 183.003 162,844 80,667 
Returned.......... Pais, aa eh ee 63,044 41,725 388,568 


ee eee 119.959 321,119 “42.099 
Total outstanding March 20..1,700,164 1,246,865 961,220 
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The Great Austin Dam Destroyed by 
a Flood. 


The great dam across the Colorado 
River, at Austin, Texas, supplying water 
to the city and power for the municipal 
electric light and power plant, was de- 
stroyed by a flood on April 7, with great 
loss of life and destruction of property. 
The power house was situated immediate- 
ly below the dam, and of eight persons in 
it at the time of the break only one, 
Frank Jones, one of the engineers, es- 
caped with his life. He climbed up hand 
over hand on a belt to an opening in the 
roof before the water reached him. The 
river had been swollen by unprecedented 
rains for several days and at the time of 
the break water was running over the 
crest of the dam 10 feet deep. The great 
body of water known as Lake McDonald, 
formed by the still water behind the dam, 
was liberated into the valley below and 
great destruction ensued, of which full 
accounts have not yet been received. 

The dam was erected seven years ago at 
a cost of $1,000,000, and the power house 
cost $600,000. Outstanding bonds on the 
enterprise now amount to $1,300,000, the 
holders being mostly eastern persons. 
The condition in which the city is left by 
this catastrophe is serious and disastrous, 
as it is without lights or motive power for 
the street cars, and the waterworks is 
totally destroyed. The old waterworks, 
owned by private parties, is still under 
water and in case a fire breaks out it is 
feared that much damage will ensue. 

The dam was the second largest in the 
United States, being 1,143 feet long, 60 
feet high and 60 feet wide at its base. 

ila aera 


A Remarkable Conspiracy. 


The United States Court, at Savannah, 
Ga., has indicted a number of people who 
have been carrying on, in the rural dis- 
tricts of Georgia, a remarkable conspiracy 
to defraud. Their method was to write 
to manufacturing concerns dealing in all 
manners of goods throughout the country, 
using attractive stationery, and inveigle 
them to ship their goods to small railway 
station points in the interior. The goods 
would then be carried overland and 
shipped away from other nearby stations, 
and in this way a tremendous business in 
swindling was carried on. The goods 


formed a most amazingly diversified col- 
lection, including everything from papers 
of pins and grand pianos to complete elec- 
tric light and telephone outfits. A telephone 
line in Georgia is said to have been con- 
structed largely with materials furnished 
in this way by the gang. The scheme is 
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said to have been in operation for several 
years and a number of electrical manufac- 
turers were victimized. Among the tele- 
phone concerns that were swindled was the 
Standard Telephone and Electric Com- 
pany, of Madison, Wis. The conspiracy 
was run to earth by Mr. Fred D. Peer, a 
United States Post-Office Inspector at 
Macon, Ga., with the assistance of several 
of the defrauded firms. Those who have 
been indicted thus far are Daniel A. Ty- 
son, of Vidalia; J. S. Wheeler, Jr., Man- 
assas; W. L. Jones, Rixville; Charles B. 
Rewis, Vidalia; J. T. Hammond, Glen- 
wood; J. H. Hutchinson, Glenwood; 
W.E. Hutchinson, Ohopee; M. W. Hutch- 
inson, Ezra; F. B. Wilkes, Norristown; 
J. M. Harrell, Blackville; Charles J. Phil- 
lips, Lyons; T. L. Ricks, Odomville, and 
H. B. Watts, alias Charles J. Watts, Ad- 
rian. The towns named are all in the 
state of Georgia. 





Tse FepeRAL SAtt Dry BATTERY. 


Federal Salt Dry Battery. 


The Federal Battery Company, of New 
York, who manufacture “Federal Salt” 
and “Federalite” for batteries, is now 
ready to deliver its “Federal Salt” non- 
polarizing dry battery in any quantity. 
The company claims that its cell will do 
more work and stand higher in voltage 
and amperage during the whole life of 
the cell than any dry battery on the mar- 
ket. 

By using “Federal Salt” and specially 
prepared materials, and employing only 
expert workmen, the company are turn- 
ing out a dry battery that will, they be- 
lieve, command the attention of electri- 
cians all over the country. The batteries 
have been tested on all kinds of work with 
the greatest success, especially in telephone 


service. It is stated that a report made 
by a well-known battery expert gives the 
following data: 
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A sparking test made with a Rubmkorff 
coil and one “Federal Salt” dry cell, 
showed that a spark would jump across 
an atmospheric gap of three-eighths of an 
inch, while other cells would only jump 
one-thirty-second of an inch, and two 
in series only one-quarter of an inch. 
Another test of four “Federal Salt” dry 
cells in multiple seties gave 68 breaks a 
minute for 23 hours—9 hours one day 
and 14 hours the next. The coil was ar- 
ranged so the spark would jump an at- 
mospheric gap of three-eighths of an inch. 
During the entire run some 97,000 sparks 
were thrown across this gap without a 
single failure, and at the end of the test 
the electromotive force showed no per- 
ceptible loss. 

For gas engines or automobile work 
these cells should prove valuable. On 
telephones, it is said, they have been used 
over 50 times a day for more than three 
months and still stand at one and four- 
tenths volts after resting over night. The 
great lasting power, quick recuperation 
and ability to stand without deterioration 
of the “Federal Salt” battery, is without 
doubt a great point in its favor. 


> 
Some Interesting Telephone Statistics. 

At the recent annual meeting of the 
stockholders of the American Bell Tele- 
phone Company, President John E. Hud- 
son presented the following interesting 
statistics regarding the telephone business 
of the United States. The figures are 
here given in connection with those of the 
Erie Telephone system, which shows by 
comparison the relative position of that 
system to the total telephone business of 
the United States: 








GROWTH FOR YEAR 1899, United Erie 
States. System. 
Increase telephones........ 455,255 89,623 
Increase long-distance wire 
oH oe 115,921 25,552 
Increase eschange wire 
OS Se ae 240,009 44,437 
Total increase wire Inileage 355,921 79,989 
Increase subscribers sta- 
er 166,766 43,708 
Cost of new long-distance 
COMBPIETON. ...5.. ceccesee $8,087,359 27 $1,946,312 24 
Cost of new exchange con- 


$15,949,468 32 $3,787,154 20 
$24,036,822 59 $4,788,466 44 
TN rt pnts <ssgperees $2,066,311 85 $381,786 76 
December 31, 1899, there were 39 com- 
panies in the United States, of which the 
Erie system operate five. 


SIDR o oiicedcis scene <ose 
= cost of new construc- 


Peace eee eee ween eeeee 








SumMMARY. United Erie 
States. System. 
gs miles long-dis'ance 
aes Sa bNieeasis Matis aeulees 501.832 71,691 
Total miles exchange wires 675,823 124,658 
Grand total miles of wire 
employed in telephone 
MOET II. 65 sc0scvessacenyese 1,177,155 196,349 
Total = subscribers 
BARIODE s cisincnevecareyac 632,946 106,558 





Grand total money invested 


in telephone property..... $137,262,443 70 $22,0C0,000 00 


The average amount of capital em- 
ployed per subscriber in the telephone 
business in the United States is $216.74; 
the average amount of capital employed 
per subscriber by the Erie system is 
$206.46, which includes the cost of 15 
per cent of the long-distance lines and 
33 per cent of the real estate owned by 
telephone companies in the United States. 
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PATENTS 











{Specially reported for this journal by E. S. 
Duvall, solicitor of patent: ra n and Trust 
Hf uil iding, Washington, D. C. Copies of any 
patent may be secured for 10 cents each. 1 








ISSUED MARCH 20, 1900. 
(Concluded.) 


645,671 Electric meter; E. W. Rice, 

, Schenectady, N.- Y.—An electric 
neter provided with an operating- 
motor having a starting-coil to com- 
pensate friction, and means for peri- 

odically cutting down the armature 

magnetization. 

645,674 Regulation of dynamo elec- 
tric machines ; C. P. Steinmetz, Sche- 
nectady, ’"Y.— A double-current 
cenerator, means for automatically 
compensating for the demugnetizing 
cifect of the direct-current armature 
reaction, and separate means’ for com- 
pensating for the effects of the alter- 
uating-current armature reaction. 

. High-potential apparatus ; 

. Thomson, Swampscott, Mass. 

645, 684 Electrically- —— switch; 

. M. Hewlett, Schenectady, N. Y. 

645,690 Section-insulator and switch 
therefor; G. R. Mair, Schenectady, 
Fae se 

645,750 Storage battery; Patrick 
cennedy ; New York, N. Y. 

645,764, 645,765, 645,766, 645,767 
“ontroller for electric railway cars; 
\ug. Sundh, Yonkers, N. Y. 

645.774 Continuous-current trans- 
former; A. Wydts and Gus Weiss- 
mann, Paris, France. 

645,784 Electric arc-lamp; E. L. 
Bowen, McComb City, Miss. 

645,785 Holder for electroplating ; 
WV. ¥. Buck, Bristol, Ct. 

645,786 Art of electroplating ; W. 
Y. Buck, Bristol, Ct 

645,809 Controlling device for elec- 
trie switches; E. W. Hammer, Chi- 
-ago, Ill.— Comprises a movable arm, 
\ part thereon, a friction strap asso- 
ciated with said part, an electromagnet 
provided with an armature to which 
said strap is connected, the parts so 
irranged that the strap is moved to an 
operative position by the movement of 
said armature. 

645,889 Signal for railways; C. A. 
Stimpson, Philadelphia, Pa. 

645.903 Motor-vehicle brake; E. A. 
Sperry, Cleveland. Ohio— An electric 
motor-vehicle brake consisting of a 
magnet for arresting the motion of a 
revolving vehicle - wheel, mounted 
rigidly upon an axle, a wheel loose 
upon said axle and means for retract- 
ing the magnet from the wheel. 

645,907 System of electrical trans- 
mission ; Fred Beddell, Ithaca. N. Y. 

645,917 Telephone-call register; W. 
Gray, Hartford, Ct. 


ISSUED MARCH 27, 190. 


645,933 Telephone; M. Beck, Min- 
neapolis, Minn.—A main circuit and a 
microphone contact therein involving 
a movable armature, an electromagnet 
in said circuit having concentric pole- 
pieces both arranged for action upon 
said armature. 

645,943 Dynamo-electric machine ; 
G. Dalen, Stockholm, Sweden. 
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645,958 ilu system; A. K. 
Keller, Philadelphia, Pa.—An electro- 
magnet, a signaling device controlled 
by the armature of said magnet, and 
line connections to said magnet, a latch 
to engage said armature and control 
its movements, said latch standing in 
the path of movement of the operator’s 
plug and operated during the insertion 
of the plug and — during the with- 
drawal of the plug. 

645,959 Telephone-receiver; A. K. 
Keller, Philadelphia, Pa. 

645,960 Telephone-transmitter; A. 
K. Keller, New York, N. Y.—A rota- 
table carbon-holder having in its in- 
terior an eccentric recess, whereby the 
carbon is thoroughly loosened up by 
the rotation of the holder, 

645,978 Secondary battery ; W. L. 
Silvey, Dayton, Ohio. 

645,984 Electric switch; 
Tournier, Schenectady, N. Y. 
645,992 Primary battery ; 

Badt, Chicago, 111. 

646,009 Device for- electrical con- 
nections; M. Pfatischer, Philadelphia, 
Pa.—A base, a terminal fixed with re- 
spect to said base, a conductor, and 
conductor-inlet in said base, arranged 
to direct an inserted conductor in a 
bight depending below said terminal, 
in extension between said inlet and 
said terminal. 

616,013 Automatic time-stamp ; N. 
H. Suren, Newton, Mass 

646,036 Electric time-alarm; H. 
Reich, Bozen, Austria-Hungary. 

646,068 Electric switch; J. L. 
Creveling. New York, N. Y.—A 
dynamo, a Storage battery and a cen- 
trifugally-operated switch in circuit 
therewith, means for adjusting the op- 
eration of said switch, said means com- 
prising an electromagnet deriving cur- 
rent from the storage battery, and 
means of adjusting the effect produced 
by said magnet. 

646,092 Dynamo-clectric machine ; 
B. G. Lamme, Pittsburgh, Pa —A 
machine having the usual field-magnet 
and armature- windings, means for 
balancing the magnetic circuits com- 
prising an auxiliary, closed winding 
having one-half as many symmetric- 
ally-lccated generating-conductors as 
the machine has poles. 


Ee 
F. B. 


646,100 Thermostat ; C. B. Rogers, 
Stevenson, Md. 
646,110 Ammeter; P. H. F. Spies, 


Yonkers, N. Y. 

646,114 Portable electric lamp; A. 
F. Vetter, New York, N. Y.—Em- 
braces an incandescent lamp, a metallic 
tube or casing, and one or more bat- 
tery-cells enclosed therein and circuit 
connections between the casing, the 
battery and the a in combination 
with the body part of a carriage lamp, 
said portable electric lamp being de- 
tachably supported by the down- 
wardly-extending apron or part of the 
carriage-lamp. 

646,121 Duplex multiple metallic 
telephone system; F. C. Hughes, De- 
troit, Mich. 

646,124 Combined telephone and 
vending machine; C. H. Kraft, Salt 
Lake City, Utah. 

646,147 Electric switch; H. F. 
Joel, London, England. 

646,149 Method of protecting elec- 
trical connections; J. Langton, New 
York, N. Y.—The method of protect- 
ing electrical connections which are 
exposed to salts from any source, which 
consists in immersing the connection 











iNicebicd House Goods Specialties 


ANNUNCIATORS, BATTERIES, CUTOUTS, PUSHES, ETC. 


The Electric Gas Lighting Co. 


195 Devonshire St., Boston, Mass. 








in a liquid capable of dissolving said 
salts, and holding the liquid arvund 
the connection to prevent deposit upon 
or adjacent to the contact-surfaces of 
the connection. 

646,150 Electrical connector; J. 
Langton, New York, N. Y. 

646,155 Electrical railway-switch ; 
P. E. Perry, Boston, Mass. 

616,169 Apparatus for controlling 
engines, clectromotors or other ma- 
chinery; W. H. Harfield, London, 
England, 

646,179 Electric coupling; RD. 
Ireland, Winthrop. Mass. 

616.222 Electric bell; F. Keil, New 

York, N. 
646, 229 Surface-centact system of 
electric railways; R. Lundell, New 
York, } 

646, 281 Electrolytic apparatus; L. 

A. B. M. Hazard- Flamand, Bou- 
logne- sur-Seine, France. 

646,307 Vessel-indicator; A. L. 
McCormick, Port Huron, Mich. 

646,308 Automatic regulator for 


pai rage dynamos; G. 8S. Neeley, 
Pacific, Mo. 

646, 309 Induction-motor; G. S. 
Neeley, Ferguson, Mo. —Consists of a 


spindle, an armature-spider revoluble 
frecly of the spindle, and a carrier 
mounted on said spindle concentric 
with. the armature and supporting 
field-coils and their cores, said carrier 
being adjustably connected to the 
spindle for movement with the field- 
coils. 

646,325 Battery-jar or receptacle ; 
E. A. Sperry. (leveland, Ohio—A bat- 
tery-jar or similar receptacle compcsed 
of vulcanized material, having hard or 
practically non-elastic walls. and an 
elastic rim integrally united. 

646,348 Secondary battery; UH. 
Blumenberg, Jr., New York, N. Y. 

646,362 Roentgen- ‘ray apparatus; 
J. M. Davidson, London, England. 


PATENTS. 


Twenty years continuous practice with the 
Western Union Telegraph Company, American 
Bell Telephone Company, General Electri: 
Company, Electrical Accumulator Company, 
Postal Telegraph-Cable Company, and other 
electrical companies. 

Correspondence and interviews solicited. 
W. B. VAN SIZE, 253 Broadway, N.Y. 
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he OR ROUND — BRASS. 
COLD ROLLED STEEL. 
KEPT INSTOCK, .003 TO .049 IN THICKNESS. 


SPRINGS ENAMELED OR PLATED. 
SEND SAMPLES AND WRITE FOR QUOTATIONS. 
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“MEN ARE 
FOUR.” 


“ He who knows not, and knows not he knows not— 
heisafool;shunhim He who knows not, and knows 
he knows not—he is simple; teach him. He who 
knows, and knows not he knows—he is asleep ; wake 
him. He who knows,,and knows he knows—he is 
wise ; fullow him.” —Arab Proverb. 


We know, and we know we know 
how to build Feed-Water Heaters 


Our improved Berryman is a “ Little Giant,” vast- 
ly superior to any other Feed-Water Heater both as 
to results and durability ; 18 years as sellers and man- 
ufacturers is the price we paid for our experience. 

Try us and you will know, not what you now not 
know, but what you will then know. 


BENJ. F. KELLEY & SON, 


91 Liberty St., New York. 
We have the largest stock of second-hand Feed- 
Water Heaters in America, taken in exchange for 
our improved Berryman. 


Are You Posted? 


Don’t you want to know more about the 
GARTON 


LIGHTNING ARRESTERS? It's 


time to get your lines in shape—throw away 


those you feel uncertain about, 


so you'll be 


ready for the Spring Storms. 


This year you should buy Arresters with 


the smallest air-gap, lowest resistance discharge 
path, and ones that have a positive device for 
interrupting the flow of normal current. 


The above cut shows a new 
type kicking coil for use with 
our arresters, for the protection 
of stationary motors, fans, etc., 
made in 10, 20, 30, 40 and 50 
Prices very 


ampere capacities. 
low. 


Our 1900 Catalogue is nearly ready. 


Send for No. 24. 


GARTON-DANIELS 


COMPANY, 


KEOKUK, IOWA, U. S. A. 











QGQET OUR NEW CATALOGUE. 


BOSTON . 


F, A. HOUDLETTE & SON, 
138 Tlilk Street. 


WILL LAST FOREVER. 
EASILY ACCESSIBLE. 


THE MICHIGAN PIPE CO., 


208 N. Madison st., BAY CITY, MICH. 





©) CREOSOTED WOOD CONDUITS 


FOR UNDERGROUND WIRES. 


DO NOT GATHER MOISTURE. 
DO NOT SCRATCH CABLES. 





mount.—National Cycle Mfg 


A National Rider never changes his 
Co., Bay City, Mich. 











WANTED-—- 


Second-hand Westinghouse 900 
Incandescent Dynamo and 70- 
Light Westinghouse Incandescent 


Arc Dynamo. Must be in first- 
class condition. 


BOX 84, 
HADDONFIELD, N. J. 





WANTED 


Electrical Salesman, to handle a first” 
class side line, new article, good inducements. 
Address, 


PACIFIC ELECTRIC CO., 


125 Main St., - - La Crosse, Wis. 





ELECTRICAL REVIEW 





Vol. 36—No. 15 








Painted Oak 


PROMPT 
SHIPMENTS. 


SPRINGFIELD MO. 


CAR- LOT ORDERS 


SOLICITED. 


Pins « Brackets. 


KANSAS CITY & SOUTHERN LUMBER COMPANY, 





CROSS-ARMS 


OLES "BRACKETS, PINS 


PROMPT SHIPMENT DIRECT FRO 


INQUIRIES 


29 BROADWAY, NEW Y 


SAVE BROKERAGES AND SEND US YOUR 


TIES 


M MILLS 


ECCLESTON LUMBER CO. 


ORK 








Auto-Starter 


eFor direct connection to Elevators, 


Holsts, Dumb Waiters, or any ser- 
vice requiring a rapid start, stop 
and reversal of the motive power. 


AUTOMATIC SWITCH CO. 


BALTIMORE, MD., U.S.A. 











Prism.... 
Globes ° 
Shades.. 


GUARANTEED TO GIVE 
*s MAXIMUM LIGHT, 
COMPLETE DIFFUSION, MINIMUM 
GLARE,” for directing and dif- 
fusing ALL KINDS OF LIGHT...... 


MANUFACTURED BY THE 


HOLOPHANE GLASS CO., 
1 BROADWAY, NEW YORK, N. Y. 
Send for Catalogue and Pamphlets. 

















$5 VOLT 
AMMETER 


FOR 

— 
(Jewell Bearing 
md ‘Aluminum 
Adapt edto 


mary ard s ned 
age battery 









its use de- 


scribed in a circular just issuea 


L. E. KNOTT APPARATUS CO., 


16 Ashburton Place, BOSTON, MASS. 








YOU CAN EARN ORS & ven learn more. You 


can learn more if you improve your spare time. 
DON’T BE CONT ENTED to hold a subordi- 
nate position all your life when a few hours’ evening 
study will fit you fora really desirable position, and 
insure better wages for life. 


STUDY 


STEAM, ELEOTRICAL, MECHANICAL OR 
MARINE 


ENGINEERING BY MAIL. 


Low tuition Payable in monthly installments. Write 
for Handbook “B,” describing courses and terms and 
special! introductory terms. 


AMERICAN SCHOOL OF CORRESPONDENCE. 


Wy, 


are men of education. 


spare time at a cost you will not notice the outlav. 
tric Lighting, Telephony. 


Machine Des en. Best ext-Books Free. 


correspondence. Write for illustrated circular B,sample pages 
plate and booklet of letters from students all over the world. 


stitute for Home Study of Engineering. 


- pntlahipg actamgagnaes 


SSSI OOOO 
SUCCESSFUL BUBCTRICIANS 


Success in the electrical profession is impossible without tech- 
nical knowledge. — — nary a thorough electrical education at home during your 


mail in ELECTRICAL ENGINEERING. Electrical Station Engineering, Electric Railways, Elec- 
Telegraphy, ‘Blectro- *Platiog, Mechanical Drawing and Dynamo-Electric 


The best, most thorough and practical courses of 
any correspondence school in the world. Seven years of experience in teaching by 


THE UNITED CORRESPONDENGE SCHOOLS, *°* *°° thw 


with which are incorporated The Correspondence’ School of Technology and the In- 


ZRH AIA 


Complete courses by 


of text-books, drawing 


58 FIFTH AVENUE, 
W YORK, 


4 


K 





BEBCTRICES 
{33 ANGH STS 
“SrlE BEST COUDS SIs 


my 


: a RSS" Sad 
LOPE PAGO; 
ge EAD AS PAY 
mine: ONIGES ae 








pelatnsebatiet 


MON 


\ entral Manufacturing Co 


Chattanooga, 
[=a ae 
Manufacturers | 
ED Gee °"4 Dealers in 
CLETRICAT Yellow Pine, 
a. Cross Arms, 





Locust Pins, 
Oak Pins, Electrical Mouldings, Oak Brackets. 

stocks on hand. Delivered prices quoted, 
F. O. B. cars, your city,in any quantity. 


= WRITE US. 


THE BRADY MAST-ARMS. 


T. H. BRADY, New Britain, Conn., 
U.S.A. 


Manufacturer of Mast-Arms, Pole and 
Swinging Hoods, House Brackets and 
other Specialties for Construction 
Work.—Catalogues and Prices fur- 
nished on application. 











INDIA AND IN ANY 
er ° SHAPE O? 
PATTERN. 


EUGENE MUNSELL & CO., 
218 Water Street, New York. 
117 Lake Street, Chicago. 
WRITE FOR SAMPLES AND PRICES. 





CLOCK CONTACTS 


and circuit closers fitted to our 
famous 60-day clock are perfection 
for alarms, synchronizers, time 
switches, program devices and 
electric clocks. 

Seni for catalogue No 170. 


THe PRENTISS CLOCK 


IMPROVEMENT CO. 
Dept. 17, 49 DEY STREET, _N. Y. 








J. G. White & Company, 


INCORPORATED. 
ENCINEERS, CONTRACTORS 
29 Broadway, New York, N. Y. 
EQUITABLE BLDG., BALTIMORE. 








Electric Condensers, 


WM, MARSHALL, Manufacturer. 


STANDARDS A SPECIALTY, 


709 Lexington Avenue, - New York. 





We rev helped 


Fixtures | ! 


Gas, Electric 
and Combina- 





THE 





The New : System 


OF EDUCATION 





bette: 
and salaries. Send for free phan ned stating 
the subject in which you are inte: 
a ee CORRESPONDESCE SCHOOLS, 
Box 1003. 


Electrical 
Engineering 


Mechanical, Steam Civil 
and Mining Engineering: 
Architecture; Drawing ; 

Surveying; Chemist 
Shorthand ; Book-keep! ng 
and English Bvanches 
TAUCHT BY MAIL. 
Over 50 vec one 


th a 








Scranton, Pa. 











MECHANICAL and 


SHEAFF & JAASTAD, | 
ELECTRICAL ENGINEERS. | 


Plans and specifications for and superin- t 
tendence of Electric Power and Lighting } 
Plants a specialty. 

E 


85 WATER STREET, BOSTON, MASS. 














tion Fixtures. 


Electric 









Specialties, 


Such as Clus- 
ters, Shade- 
Holders, 
Canopies, etc. 


SHAPIRO 


AND 


ARONSON, 
67 Centre St., 
NEW YORE. N.Y. 


Factory, 
213-215 Centre St. 

















BARTHOLOI 
AUTOMATIC ELECTRIC 
GAS LIGHTING BURNER. 


Send for new. prices, en- 


A. L. BOCART CO. 


Manufacturers of . 


Neatest, 
Best. 


Smallest, 
Cheapest, 


closing business card. 


123 Liberty Street, 
New Yor 


Gas Lighting Specialties 
of all kinds. 











why not try 


KARTAVERT 


If you use HARD FIBRE 


FIBRE? 


Made Hard and i, In Sheets, 


Rods and Tub 


THE KARTAVERT 





(Chartered by the Commonwealth of Massachusetts.) 
Boston, Mass., U. 8. A. 


MFG. we 


WILMINCTON, DEL. 








TRADE-MARKS 
COPYRIGHTS 


PATENTS 


EDWARD S. DUVALL 


(Formerly with Benj. Butterworth. 
late Commissioner of Patents.) 


RPatent Lawyer, 


American and Foreign Patents 
Secured Promptly. Moderate Fees. 





Infringement Sults. Interference Cases. 
Opinions on Scope or Validity of Patents. 
Expert Examinations of Patent Office Records. 
Abstracts of File Wrappers of Applications 
before Patent. 


Offices : 
LOAN AND TRUST BUILDING, 
Opp. Patent Office, 





WASHINCTON, D.C. 











